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Of What You Already Haw 



8-WAY CAR TEST 
We Wring Out All The 
New-Desfgn Station Wagons 
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Life-Saving Equipment For 
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Link Us To Reality 
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70 Years of 




1917: Fora enters 
the truck business 
10 ssay. 



1919 mcKfel trucks 
are powered by Ford 
30-nqrse Four. 








1929 Ford A sets 
iruck sales record 
good for 19 years 




1948 real li res square 
fenders, n tab, 
sp^re tire under bed 





Few a 2 'k 3' color " 70 years." poster, send $2.00 wtth your rame and address to “70 Wans " P O &m. 1002 L, Toledo. OH 
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1935: Famed Ford V-S 
engine boosts truck 
powe?to75 HF 
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Ford Pickups. 






W3 continue? Ford 
oice of Flareside 
Styfeside body. 



1 iflfi: Besl-se^inq 





IMS debuts tough, 
smooth Twin- I-Beam 
Pront suspension. 




And now... 

PLEASE TURN PAGE 
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...announcing the new 

1987 Ford pickup. 
The new shape of toug h: 

Now, 70 years of Ford truck toughness packed 
into one terrific new pickup! New aerodynamic design. 

New fuel-injected power standard. New rear antilock brakes. 
For ’87 America's best-selling pickup* * gets even better! 








Luxerioui cab 
interior*. 

Inside, you enjoy a new 
level of comfort and 
luxury. Behind the sporty 
A- frame wheel is full 
instrumentation backed 
by a dozen labeled indica- 
tor lights — all standard 
Only Ford offers Regular, 
SuperCab and Crew Cab. 
Lifetime 

Service Guarantee. 

Participating Ford Dealers 
stand behind their 
customer paid work, in 
writing, with a free 
Lifetime Sendee Guar- 
antee for as long as 
you own your Ford 
car or light truck. 

Ask to see this 
guarantee when you 
visit your participat- 
ing Ford Dealer. 

Buckle up— together 
we can save fives. 



Rear antilock 
brakes standard. 

Now, a major advance in 
braking control! All big 
'87 Ford pickups feature 

rkiS'iiu- TiHar snHlrvck brakes 
— ucHjpicu wj help you 
make straight, smooth 
stops when traveling in 
2 -wheel drive. Only Ford 
has them. Standard! 
These aerodynamic Fords 
not only look new. They 
change the way pickups 
stop. go. ride and drive, 



Best -Built 
American Trucks 

*bt years running. 

Based on an average 
of owner-reported 
problems in the first 
three months of ser- 
vice of '86 models, 
and in a six- month 
period on ‘81 '85 
models designed 
and built in North 
America. At Ford, 
"Quality is job 1 " 
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finely equipped BfkJ 
with a ftfUi wheel 



Multiport 
fuel injection- 

New electronic injectors 
beef up Fords 4.9L Six 
with 20% more horse- 
power — standard! V-8s 
range from the most 
powerful small V-8, the 
fuel- injected 5.0L.. 
to the biggest gas and 
diesel engines in any 
pickup. You get up to 
245 horsepower to 
move payloads big as 
5450 lbs, Or to tow over 
twice that much.** 



FuUy adjustable 
a us pensions. 

Ford front suspensions 
have been redesigned 
for truer tracking, longer 
tire life. They re also 
now fully adjustable 
And for ’87 new gas- 
pressurized shocks con- 
tribute to a ride that's 
smooth on the road yet 
firm in rough going. Try 
the ride of a full-size 
Ford — Americas best- 
selling pickup for nine 
straight years.* 
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Out here's where you find RedwtxxlsnufE Made exclusively lh>m Dark lire 
tobacco, tor a moist, rich taste. W ith freshness and flavor ^ — ~~ 1,1 ^ 

protected in a plastic can. So the next time you Ye out 
hunting that ten pointer, make it Redwood and you. fjr$pr- 

Redwood. A rich, dark fire tobacco for less. 

i \'*4i [ fc-f3Hififc.nB.il 
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Cower 

Changing Channels 

Today's electronics 
gear must handle 
an ever-widening 
assortment of 
entertainment sources. 

Home HI-FI 
Digital audio CDs 
demand even higher 
frdelrty from the rest 
of the hi-fi chain. 

Home Video 
TV tech has entered a renaissance as innovation 
and improvement proceed at an unprecedented rate. 

90 Win A Stereo System 

Enter our new contest and you could win a 
state-of-the-art Sansui stereo system worth $4000. 
System Maintenance 
The right accessories can keep your home electronic 
equipment out of the repair shop. 
AUTOMQitt* 
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We test-drive the 4-wheel-drive Porsche 959 
and the new 32-valve 928S 4. 

HOME AND SHOP 
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Our six easy-to-make toys will amuse and educate. 

7 f Cut t erh cad Close up 

Here's how to mill your own molding — and much 
more — using a molding cutterhead. 

1 1 S The Better Home 

Use our guide to install trim work, 

MILITARY 

51 Bivouac 2 QQQ 

Our future Army will reiy on the latest rn outdoor 
technologies to fight harder, longer and more safely. 
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Revolutionary technology betng developed for fighter 
pilots may help doctors travel inside a patient's body. 
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125 PM Technology Update 

Read about the latest in space, engineering, 
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T he line comes at a crucial point in the movie “Fantastic Vtiyage.'* An out-of- 
control vims is running rampant in the patient's body. Everything else has 
been tried, H 'Weli s there's only one thing left to do/ 1 says Edmund O'Brien, the 
chief medical officer, to Racquel Welch, -J We'll have to miniaturize a nuclear 
submarine and crew and inject it into the guy's body. Once you're in his 
bhsodstream. you'll have to destroy this deadly cancer." 1 I almost got the feeling 

that I was in a similar science fiction 
movie several months ago as Dr. Thomas 
A. Furness spoke in our conference 
room. l>r, Furness is chief of the Visual 
Display Systems Branch of the Air Force 
Aerospace Medical Research Laboratory 
at Wright-Pat terson Air Force Ease in 
Ohio — and the author of the article in this 
issue called (what else?) Fantastic Vog ■ 
fig? ipage (id ). Dr. Furness and his staff 
briefed us about the work going on in the 
field of cnmputer-generatod virtual 
worlds — worlds (hat don't exist in reali- 
ty, only inside a computer and on a Star 
Ware-looking face mask worn by the person using the system. It's an incredible 
story that takes you into the next century, and from a medical operating room 
of the future to the cockpit uf the Air Force’s developing Advanced Tactical 
Fighter. I think you'll agree, after reading the article, that the future holds 
some unbelievable stuff for all of us. . . . A lol more down to Earth is West 
Cural. Editor Sieve Parker's account of his cross-country adventure in a H M 
Ford as part of The Great American Race (page 55). What? You haven't heard 
of The Great American Race? It's a cross-country jaunt Irons Los Angeles to 
Mew York, in a car. Rig deal, right? Lots of people have driven from L.A, to 
N r Y r C- The catch here is that no car can be jriwvr than a 1936 model. Kind of 
makes, things interesting for participants and spectators alike. Our entry, Th? 
Spirit Of WHke%-B$rre' 
didn't win, Rut we did fin- 
ish, and that's what counts 
when you're pushing a 50- 
vear-old automobile across 
3000 miles of the U.S.A. 

. . . And even further 
down to Earth, Outdoors 
Editor Tim Cole, Graphics 
Director Bryan Canniff and 
photographer Brian Wolfe 
went camping with the 
U,S, Army. No, none of 
them re-upped. But spend- 
ing the two days in the field 
with the Rangers at Fort 
Banning, Georgia, did give 
ms some insight into the newest technology that has completely changed the 
equipment used by, and the face of, today's modem Army (page 51), even 
compared to the field gear used just 15 years ago hi Vietnam. . . . Reading the 
Teaching Tvyu article (page G6) reminded me that you'd be reading this right 
around the year-end holiday season, So I'm going to take Ebb opportunity to 
wish you a very joyous holiday season 
and hope you have a fabulous 1987. 

Which is exactly what we intend to do 
here at Popular Mechanics, 

'Til next time. 





Lean fighting machine: fllackhawfc chopper. Rangers 




Dr, Thomas A. Furness: Probing the 
fluid limits Of computer environments. 
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WITH FIVE BUCKS 
IN YOUR POCKET.” 

—Test Pilot Chuck Yeager 

Any Delco Battery’s a good deal to start with. And getting five bucks back makes 
it even better. 

Buy a maintenance -free Delco Battery between November 2, 1986, and January 3, 
1987, and get a $5 rebate. This offers good on Dura Power 72, 60, 50 and 40 batteries, 
as well as Freedom 60. 50 and 40, and all Voyager batteries. 

Just see your AC-Delco retailer and pick up a rebate coupon for details. If you 
can’t find him, just give me a call at 1-800 -AC -DELCO, 

Requests must be received by January 16, 1987. Offer void where prohibited. 






Stay aheadvf trouble v 
with AC-Deko.^- 



GENERAL MOTORS CORPORATION^ \ 



. ' v v V. 






Letters 



Ford Fans Fume 



Owners of FotcTj Bronco IP gfue Jt a higher rating than PM dkJ. 



I agree that the CMC Jim- 
my is the best utility vehi- 
cle on the market at first 
glance (PM Comparison 
Text; Off-Road Warrior#, 
page 74 p Sept. '86), But I 
gave up on GMC and bought 
a Bronco II this spring. Vm 
getting & more rnpg when 
towing a boat and the Ford is 
perfect for off-roading to 
out-of-the-way lakes. After 
10 T 00CI troublefree miles, 
this ts one former GM truck 
fen who concludes the Bron- 
co II is better than the Jim- 
my. When l h&d my "85 Jim- 
my, it went to the shop twice 
for engine work and three 
times for transmission trou- 



ble P and needed a complete 
overhaul after only SB, GOO 
mites. The problems never 
ended, JAMLE W. DeLUZJER 
CLERMONT, FL 

You should recheck your off- 
road test data and see if you 
rated the Bronco II fairly. I 
recently bought a Bronco II 
after extensive comparison 
shopping. The Brenco is 
much more comfortable than 
the GMCChevy twins or the 
Japanese imports. And I 
can't agree with your com- 
ments about ""lackadaisical" 
acceleration with the SL9-li- 
Ler V6, EVAN HUME 

LA WHENCE VI LI .E , Ni 



Lots of letters 

I have a slight correction 
about the letter designations 
TBF and TBM mentioned in 
the letter from Richard C, 
Reed, LCDR USNR (Ret.), 
in September’s Letters col- 
umn (page 6). TheTBM wib 
built by General Motors* not 
Martin. 1 should know since 
1 was an engineer on the 
project and saw the fir&t 
TBM take off on its trial 
flight. PAUL HAUER 

MONTQU RH VIIjIj K, I s A 

As a sidepoint of interest* 
the General Motors TBMs 



carried three Browning .50 
caliber machine guns, pi m a 
_3fl caliber machine gun in 
the stinger. Most of these 
guns that I worked with 
were made by Singer Sew- 
ing Machine Co. 

A C. WILSON 
OTTAWA, EL 

We also have to thank the 
other fliers, engineers and 
aircreumen who set us 
straight m TBM a nd shared 
their knowledge and first- 
hand experience about how 
American industry met the 
challenge of WWIL 



A toast to PM 

Our Sunbeam Radiant Model 
T-S5 Toaster has been m op- 
eration since I960* One 
morning, when we couldn't 
get it to accept a slice of 
bread, my wife said it was 
Lime for a new one. But that 
very night while reading 
your May issue, I was star- 
tled to see the item 'Testy 
Toaster” {Appliance Clime, 

\ page 26). You know the rest, 

j RICHARD D. COWHEft 

SANDY RIDGE, PA 

My Sears washer had the 
same symptoms as the. one in 
your ‘‘Buzzing Washer'* item 
(Appliance Clime, page 32 t 
Feb. '86). Even though the 
model number of mine is dif- 
ferent, the cure was the 
same. For leas money than a 
service call, 1 now have a 
washer that runs and sounds 
like a brand-new machine. 

MARK R. BREIDENTHALL 
WARMINSTER, FA 

[ want to thank Norman 
Becker for the September 
column on water-heater 
safety (Homeowners Clinic, 
page 27). After reading the 
article, I went to check on 
my preBaure-relief valve and 
discovered that the water 
heater (installed in 1981) had 
no preflaure-rehef valve at 
all! I’ve never had any par- 
ticular interest in plumbing, 
and never paid much atten- 
tion to the water heater until 
I read your article. 

Nf&edlesa to say, I called 
the plumber right away to 
install the proper valve. 

Thanks again. You may 
I wed have saved me from ex- 
pensive damage or even 
worse. DAN BLACKBURN 
DALLAS, TX 

Sawdust in VCR? 

You said that a commercially 



KMOn'S butcher Bto0< E-abJe 

based on PM kitchen cart plans. 



available cleaning cartridge 
i& all you need if your VCR is ■ 
the front-loading type {VCR 
Tunetxp, page 140, Aug. ’85). 

A friend in the business says 
the highly abrasive doth in a 
cleaning cartridge will 
abrade the heads and short- 
en the Hie of my VCR. 
Would it be better to remove 
the top of my VCR and do 
the cleaning by hand? 

Also, I've enclosed a photo 
of & butcher block table I 
made based on your kitchen 
cart (7 Expert Ways To 
Make Butcher Block, page 
76, Sept. r $4). It was. my first 
experience with this type of 
woodworking and r thanks to 
your plans, the result is ter- 
rific. LARRY N ADZ AN 

Warrington, fa 

A armmercial cleaning Car’ 
tridge — wet nr dry — is the. 
mast effective way fa clean 
the heath of a frotit- loading 
VCR. But don't use it too 
often. Don't ruen u&e it f(d~ 
lowing anyone's recom- 
mended ■maitftrtmwce xehed* 
uie m Use it only when picture 
quality has hteriijtraied. 

Counterpoint 

Thanks for the article The 
Toys Of Summer (page H&, 
Aug. 9 SS). You may have en- 
couraged the ruination of 
more once-beautiful, quiet, 
clean, little beaches with the 
mar, stink and oil a lick of 
these monsters. They are to 
the lakes what ATVa are to 
the woods, FRAN K WALL 
DOWNERS GROVE, IL 

PM starts cars 

Thank you for the informa- 
tion about porous Nissan 
Sentra distributor caps in 
the July Car Clink ("S 
marks the spot," page 40), 
Our major symptom was a 
little different: If wn started 
a cold engine, and our first 
trip was short VA to 1 mile), 
the car would not restart. 
The deafer tried to diagnose 
and solve the problem three 
times, but never had any 
success — not until we 
brought in the pages of Car 
Clinic with the utformaltan 
about replacing those dis- 
tributor caps. Thanks again! 

AMY AND DENNIS DAVIS 
ANAHEIM, CA 
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Art tf/mosf unbelievable offer— 
but there is a reason / 






The XL-29 Watch; ^ 



Why would we 
“sell” it for k 

only $12357*4 




*But read the ad for an even more 
astonishing deal! 

VVe tire one of the largest national mail- 
order houses. You have seen our ads for 
quality watches, optics, lamps, jnd elec- 
tronic equipment on TV and in this and 
most other national newspaper? and mag- 
azines. In order ty make our ope ra tio n 
ever more efficient, we need to increase 
our customer file by at teasi 25,000 new 

namcH per month. The best way to dt^that 
is to make an almost irresistiole offer of 



quality m&ithanjdiike— nr p as the C kxifather 
put it r "an offer you can't refused 

The A'L-29 Watch 

B^cau-^nf our larjju buying pt)wt i r and 
agents all oveF the world, we have un- 
limited access to merchandise. And after 
scouring all sources we decided that the 
XL-29 Wukh would be such an irresistible 
cifer, efipeckUy if we could "sell" it at a 
giveaway price. Ihe XL-29 is a brand’ new 
advanced model. It has never been fea- 
tured before. But the pmdfC|* 5 sc]r mndd 
(XL- 27, with lesser features) was listed in 
our last catalog at $39,95. At our s pedal - 
offer list - building price of $12.95, the XL- 
29 must be considered a steal". 

The XL-29 is a watch that does 

every! hi rig. 

■ It has seven timei'dalefuncdons: hours, 
minute^ seconds, month, date, day, 
year. 

■ Daily and weekly alarm (want ti:< get 
waked up weekdays at 6; 30, and not at 
all on weekends? The XL-29 does it.) 

■ Qwv*se fr%)JT] seven different melodies 
to wake you! 

fl Hourly lime signal (hat you can turn 
off, if yi>u wish — a wonderful way to 
schedule your day. 

■ 12 or 24 hour modes, and a.m. or 
p.m. selection. 

■ Alarm lest capability. 

■ full chronograph with tap timer func- 
tion and Is* and 2nd place winners. 

■ Full- function calculator performs all 
"'Standard" operations, But it also has 
4-key memory, performs chain calcu- 
lations and computations with con- 
stants and powers. 

The watch, in its black composite case, is 
very sharp looking f*Mhedight r and 
p|*ra-thin. 

The XL-29 is made to the highest qual- 
ity standards and each watch is individu- 
ally inspected for flawless performance in 



» The 
XU29, 
steered 
ly a Hiprrfj 

/dpdnrsf chip, 

is ptKitened Jy a 
l i jay mercury cell, 
it u.iJl itfsf at jVjsJ 
fS rtieflJJis you 
can repine* ii yourself. 
The XL-29 is the mosf 
comprehensruc timepiece: 
0 does 

all fimciJjons. We warrant these watches for 
quality m^terialj and workmanship ter 
one foil year youcan 

easily change ]t yourself, after 10 months 
or so). 

Here is the deal. 

Take advantage of it! 

The XL-29 Wash, made to sell for $3995 r 
cannot be bought in stores. It's available 
only through us. And with thin special of- 
fer, you may order this outstanding watch 
for just $12.95. 

Because this is a list-building promotion, 
we must limit this offer to a of 

three (3) wwichcs prr household, )fcm may r 
however, n^uefiT up to six (6} zitt/drcs maxi- 
mum, if you mail your order uiithin 30 days of 
the puh action Of this ad. (No weptions, 

please!) if you do buy six XL-29 
umtehes, you only pay for five f5J — the 
sixth one is with ostr compliments, abso- 
lutely FREE T With this offer, only mail 
orders, accompanied by check or money 
order fno chaigecards, no phone orders!) 
can be Accepted . 

Take advantage of this incredible buy— 
this totally unprecedented offer— while it 
is available. Write your name and address 
on a sh-eet of paper, and also write "Cndc 
Htd? . " Tell us Ikjw many watches you want 
Lind include your check or money order. 
Add $2-95 postageiinsurance for the hist 
watch and $5.9(1 for two to washes. 
Add sales tax for California delivery. 
Mp-iI lo; 

Imrlilb 

List Building Division, Dept- XL-29 
Dl Townsend Street 
San Francis*;' O r CA 94! 07 
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Imports 



New BMW VI 2 7 -Series 



ItV realty not a firsl. BMW 
made a 12-cyliiider engine in 
L he *30s. The big mntor look 
the Ju 52 almost to 100 mph. 
The Ju 52 was the famous; 
Junkers trimotor- a freight 
airplane that carried 2 met- 
ric coils with [Is huge, iiA5-hp 
IS. MW pmverplgjiLK. 

In cars* BMW has never 
hail anyth mg larger than 
eight cylinders, and there 
were very few of them. With 
its current line. BMW is 
known as the ^-cylinder car 
models have 
num- 

cyHlidcrfi. hut with 
displacements. 

But in another year or so. 
the new 7- Scries bcxly (avail - 
able here around March of 



l*Bfl BMW 7SQS with new H/17 
will be much farter, more ex- 
pensive than the current 7331 



nest year) will [tack a Y12, 
The flagship model, to be 
designated the 75tii. will be 
considerably more € fc x|sc-ra- 
save than the current 735i, 
which is now $4fi,f375 in its 
L7 trim. 

Other 1987 prices at the 
tup of the BMW line are 
£12,475 for the base 7W and 
m,\*& for the The 

3-Heriofl cars now start at 
*21,475, for the aSBe. 



BY BILL HARTFORD 



New Mercedes Sports Car 



Full-speed -jJnead for rate 90s production Ji an all-new stOSL 



Little fsuzu's Mister Two 




t$uzu COA-2 is mid-engine lert bed with inEercnoPed, dohe furbu. 

It's Isuzu's "maybe" TiHwJel. 



T here's really nothing 
w rung wi t h a I [*#7 5< jOS I .. 
J^uater; mind you. Il'sjust 
I hat my heart hus always, 
been set 031 the classic body: 
A m iu 250SL would do just 
nicely. But now, with the 
word out — and a photo — of a 
new 'Swor'MSJ- SL, the %1 will 
probab^ take a jump in 
price. And, with the "87 Si , 
about to become a “elastic, Pl 
then ? 1 El probably I n* u rush 
fur them, too. It happem 
every time a new-generatbn 
SL nears production. Of 
course, t bores something to 
be said fur a thoroughly mod- 
ern Mercedes, especially L h i ^ 
w*r r? wedge with all the 



works. Among the works, if 
it works, will he something 
an SL has never had: a roll 
bar, one that pups up into 
[MtfHifin only when sensors 
In thi j chassis tell it that 
you Ye about to roll over. If 
you dmi’t 3n>r' your head over 
that feature, therein be mure 
to dazade you: a rkle-heighc 
control system to hunker 
down the car at speed: 4mu- 
tic system for conirulling 
wheel slip under braking and 
acceleration; 5. ti- liter VS, of 
morse, wit h your eurnmanits 
transmitted to it by a non me - 
ehaniral linkage, kamwn as 
"fly-by- wire” to jet pilots* 
Maybe modern ain't sip bar I. 



This pretty taiga tup* if it ’ft 
ever pr^uced will be little 
teussuY way srf one-upping 
Goliath Toyota’s MR2. The 
mic I engine, 2- sealer Mister 
Twn tester I the waters ami 
found them roiling with cus- 
turners for well-executed, af- 



fordably priced, real shirts 
rails, not make-believe 
frhi ears. The Isu m C<)A- 
2 V edge is ihe way it puis 
power to the [lavement: 
through all fu ur wheels. And 
a 1 13- valve intercnoled turbo 
makes sure there's plenty of 
uomph in go around. 




GM goes soft 

The little on iho European 
front between Fond acid GM 
1 will heat Lip with the inl.ru- 
b duct ion of a new Opel U\ 
W be called Omega, Then's 
not a hard edge to be found 
[in this sedan, which claims 
aerodynamic tour fir 
force: U.28 t“ f i, a record low 



for a car of this class. Eh- 
signed with flush -fitting side 
glass and assuming a shape 
that evolved fiTun months of 
wind-tunnel testing, ihi- 
OinegiL goes up against Fort! 
[if Europe's sujrer-smnnth 
Scorpio. Tm| 1 power in Ihe 
Omega Tin HI, will be 177 hp 
from a 3- liter Six. PM 
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Well pay you to take 
the most exciting classes anywhere* 



You'll learn electronics, avionics, aircraft 
maintenance, health care sciences, man- 
agement or logistics— the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You’ll get hands-on experience with the 
latest equipment, and we'U pay 7o% of your 
tuition for off-duty college courses, to get 
you even further. 



Whatever your goals, the Air Force will 
equip you with the skills to get where you 
want to be. 

If you're looking seriously into your 
future, Aim High to a future in the Air Force. 
Visit vour Air Force recruiter today or call 
toll-free 1-800-4 23 -USAF 
(in 
1-8 



California 

M-232-USAF). 



MuT.ipn.Tn jaoluinsrfHLitf anTiipi> m* npaa-sn 





Who said never look back? Its where 
you’ll find some of the Civic 4-Door Sedan’s 
best features, 

'I’hc trunk, for example. R>p it open 
with a remote release. 'Then fill ’er up. 
Groceries for a week or luggage for a week’s 

vacation arc an casv fit. 

^ ■* 

You’ll also be happy to know that our 
backseat doesn’t take a backseat. 'I 'here’s 
plenty of room for adul ts. Honest. 

If your passengers happen to be just a 
bit younger, you'll find special child safety' 

ra e n* Afncncw* M *¥ O. . \m. 



features the next best thing to eyes in the 

back of vour head. 

# 

Of course, we haven’t put everything 
worth mentioning behind you/Hic steering 
wheel is adjustable/ ITe instrument panel is 
neat. logical, The view forward is great. 
And with a peppy 1.5 liter 12-valve 
engine, the Civic Sedan is fun to drive. Now 
that gives you something to look forward to. 

EJ 

Civic 4-Door Sedan 



H 



3M 









Uaraprikirc, ainafKiitEHritaw ararr3prn:«*N rqsj&DN 




Soapy Film On Dishes 



Worth repairing 

My 1966 Maytag washer with 
suds saver. Model TA606, se- 
rial No, 324008BH, has begun 
leaking when it starts empty- 
ing out. A repairman told us 
the suds saving unit needed to 
be replaced. 

When I went to buy the 
new unit, I was asked if I 
wanted just its valve, Given 
the washer's age, do you 
think a new valve alone would 
solve the problem? Is it even 
worth retiring? 

CURTIS FRANKLIN 
CLEVELAND, OH 




■ have a Kitchenaid dish- 
washer, model No, KDS- 
| 18, serial No, 221386®!. Af- 
ter n complete wash, rins^ 
and dry cycle, the glasses and 
the dishes below them appear 
with a soapy film. Fve tried 
cutting dowm the soap, but 
this hasn't helped. Also, the 
soap []is|*enser IS partially full 
at the end of the cycle. By 
opening the washer door fre- 
quently during a wash or 
rinse cycle, I noticed the 
spray arms hardly rotating, 
although water is spouting 
from them. Sometimes they 
move slightly in a clockwise 
direction. Both dispensers ro- 
tate freely by hand, I assume 
the arms spin by water pres- 
sure from the pump. No lurk 
of pressure is noticeable when 
the pump is removing water 
from the washer. 

D.L KLEBEN0V 
KNOXVILLE, TN 

Sound b ik f if you re not get- 
ting enough nuter into the 
ivash tub. There could U f tiw 
reasons for this. It may t*e 
due to either « dogged ini ft 
fill valve strainer or t 1 rnafer 
fill mlve that is operating 
erratically — OTirtefriJi* 1 -# it 

fills the leather and other 
times if doesn't because of a 
bad solenoid coil on the valve, 
A low water level icotthl 
affect water pump pressure, 
preventing the joroi/ hydro 
sweep from turn mg nf the 
right speed and. in turn, af- 
fecting wash quality. 

To check fora clogged inlet 
fill icihe stra iner. discon necf 
the power io the machine and 
shut off its wafer supply. Re- 
mow the machines foiver 



front service panel. Once the. 
panel is removed, you'll me 
the water fill mice mt the far 
left, next la the drain mloe. 
Disconnect the wires from its 
solenoid coils. Remove the 
water inlet piping from the 
mil's— bestirs to place an old 
towel under the machine to 
catch the renter that will spill 
out. Now remoi «c the rubber 
fill line hose on the other side 
of the rt live which feeds into 
the nxish tub. 

Remove the two Mounting 
bmcket screws on the plate 
that holds the mice bmcket to 
the frame. Once the uahw is 
out. remove it from the 
mounting bmcket. I aside the 
valve you'll see the strainer: 
puli it out and dean if care- 
fully with «;J. old toothbrush 
or by rinsing it under a fau- 
cet. Put the screen back in the 
naive body and reinstall it in 
the Washer 



Now plug the machine back 
in and 8 tart it of. the begin- 
ning of the normal wash cy- 
cle. Let the tub fill with water. 
Once you hear the tmier mlm 
stop filling, open the door and 
cheek the water height in the 
tub. The water should be up to 
the outer edge of the sin inless 
steel strainer beneath f he hy- 
dro sweep (about II or ? 
quarts). 

Ned. you should done the 
tioorand restart the machine. 
Let the dishwasher cycle to 
the fourth or fifth wash posy- 
tkm. Open the door and check 
the uyiter height. Now it 
should he about halfway over 
the top of the strainer {about fl 
quarts h 

If if* no t, replace the fill 
valvs, Kitchemid part No. 
2+2905 ($231 The. kit cun be. 
ordered through any autho- 
rized Kitchemid parts dis- 
tributor in your area. 






If I were repairing the ma- 
chine, I would first ask my- 
self if there ran? any other 
problems with it; Does the 
timer stick? Is it noisy during 
the spin cycle? Is the pump 
okay? If you. haven't hod ma- 
jor problems with it, then buy 
the dii-erter valve body with 
flapper, Maytag part No. 2- 
2.m (about mi If the 
mounting bracket and the so- 
lenoid are rusted, then buy 
the cut ire diverter mloe body, 
flapper bracket a nd solenoid, 
Maytag part No. 2-116$ 
(about $+&), 



Mouse blanket 

Is it safe to jjatch the heating 
wires in an electric blanket? 
My blanket es a Montgomery 
Ward twin-size, single control 
model. A mouse gnawed 
through a wire, but J can still 
get two ends of the wire to 
touch. I wouldn’t bother re- 
pairing the blanket, but it's 
one of a jjair and it's only been 
used three or four times. 
Thank you for your help, 

FRANCES LOWRY 
ALMONT, CO 

Electric blankets arc made 
according to Urtderwrtiers 
Laboratories standards, with 
electrical components sealed 
inside. If is neither safe nor 
wcrnnmc nded that n home re- 
pair be made to the blanket or 
the control. Repairs should be 
made by an authorized ser- 
vice agency. 

Your blanket hem made by 
the Northern Electric Co, for 
Montgomery Word. If the 
blanket is stilt under uartOn- 
ty , send it and a teller ex- 
plain wy what happened to 
the company. Include a check 
fnr$l£.25 to pay for repairing 
it , if possible. I f it's raof re- 
paimble, the company will 
send you a new blanket. 

Addi'em your ictier to 
Northern Electric Co., Rus- 
sell Dr., Waynesboro, MS 
J9J0T. Attn.: Sen-iee Dept- 
Manager, V94 

If j}(.w haw & pnibttm into any 
ilftpliancf, jrrj^riyju/.il-riiJJr.rtJwMiv 

the modri and wn'd 
tn Appliance Clinic, Popular Me- 
chanics. m Wut STtk St-, Ntw 
York, NY ;w;i Sorry. M letter* 
cannot be answered ind^din ilty. 
Problem* of wide iiriM MflW V 
diwu&Hfti in tki# «jJ4*fnw. 



M 



POPULAR MECHANICS * DECEMBER 3986 





Marl born Red or Longhorn 100'S- 
vou gel a lot in like. 



-V 



SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



ib ina ?ar. 1 j mg hujoIihe 

air per ngjretle, FTC Report Feb ’0& 



c Riilip Mdit.s Inc lBSo 



■ .l_Jr"Lir.1 ir-itu:. 1 dET« IQ 




Electronics 




stay tuned. Meanwhile, it's 
now possible for you to do 
digital recording at home. 
Actually, it h s been possible 
since 19£2. All you need is a 
decent video cassette re- 
corder and a device called a 
PCM processor, PCM stands 
for pulse-code modulation 
and it's the method by which 
analog sound waves arc digi- 
tised- You connect the pro- 
cessor to your VCR then 
feed the sound— cither from 
live music or a prerecorded 
source — to the PCM proces- 






Do-It-Yourself Digital 



Y ou're probably familiar 
with, the digital audio 
compact disc and the no- 
holds-barred musical fidelity 
it is capable of delivering 
when the original program 
material has been recorded 
digitally. 

Digital recording is an ex- 
pensive proposition com- 



and working prototypes 
have been demonstrated 
over the past 12 months. 

What's holding up produc- 
tion is financial concerns 
among hi-fi equipment mak- 
ers and record producers, 
Simply > the hi-fi manufactur- 
ers are afraid that if we can 
huy digital cassette decks, 



Digital recorder by CompuSonla u>ci opEkdl dlso- 



pared to the analog reebto- 
reel tape decks that have 
been in use for the past 30- 
odd years. Of the thousands 
of recording studios in the 
ICS, alone, only a few hun- 
dred are now equipped with 
digital recorders. 

That situation will change 
rapidly as the price of digital 
technology drops. And then 
you can expect to make digi- 
tal recordings at home — just 
as yon can make analog (apes 
today on relatively inexpen- 
sive cassette decks.. 

In fact H home digital re- 
cording is closer than you 
think. As I w p rite lhis s Vm 
setting off tg Japan tu look at 
the now breed of digital au- 
dio cassette decks in the 
making. More to the point, 
III be trying to find out just 
when these cassette record- 
ers will go on-sale. They've 
long left the drawing board 



we won't buy digital compact 
disc players- That presumes 
that we'll be able to buy mu- 
sic on digital cassettes. Rut 
the record companies are 
against the idea. They've in- 
vested a small fortune in 
compact disc pressing 
plants, which have yet to pay 
for themselves. That's not 
all: The record companies 
don't want digital record- 
ing ability to fall into the 
hands of consumers, 
afraid that well all 
the business of making per- 
fect digital duplicates of 
compact discs for our friends 
and, thereby, cut into Tin 
Pan Alley’s revenues. 

This ehicken-and-egg 
lemma will likely find a solu- 
tion in the coming months— 

Small speaker emits Mg 

sound 1 through Bose acoustic 

waveguide In Zenith TV, 



SOI'. 

PCM processors haven't 
made great inroads among 
the music -loving public. One 
reason U their relatively 
steep price— anywhere be- 
tween $1000 and $2000 . 

Another reason for their 
lack of popularity is the in- 
convenience oPIistemng 11 to 
bulky video cassettes. 
Though you can put night 
hours of tunes on a VHS 
tape, you can't slip that tape 
into your ear s tape deck or a 
headphone portable. 

Now. CompuServes of 
Palo Alto, California, offers 
another w ay to perform digi- 
tal recording at home. 

The company's DSP-1000 
recorder uses optical discs to 
store music digitally. 
Though the CompuSnmc 
discs look like compact discs, 
they Ye not compatible with 
conventional CD players. 

The blank discs aren't 
cheap, either: They'll put 
you back $100 for a 1-hour 
platter, $175 for a double- 



sided 2-hoUr disc. The DSP- 
1000 itself is about the price 
of a small car: $0095, 

Besides the price, the 
trouble with CompuSonic 
discs is that you can't play 
them in your car because the 
company doesn't offer an au- 
tosound version. 

In comparison, the digital 
audio cassette decks now on 
hoEd in Japan should cost 
about $800 and will be avail- 
able for cars, too. 

TV sound 
gets bigger 

Television manufacturers 
won't leave the old set alone. 
We've seen screens get big- 
ger, flatter and squarer. The 
pictures they display are 
dramatically sharper. The 
once dull audio portion is 
even in stereo. 

But now. American TV 
pioneer Zenith ha* taken on 
what has traditionally been 
one of the weakest aspects of 
most TV sets, including ste- 
reo models: wimpy sound 
quality. 

Four new sets from Zenith 
employ a radical louds!>eaker 
technology, developed by 
Rose, to take TV sound 
where no TV has gone be- 
fore. All four of these 
models (SCmiS, SC2793P, 
SC2747F and EC2749Y— all 
priced about. $14001 are ub 
trasophssticated monitor re- 
ceivers, offering digital cir- 
cuitry, the ability to receive 
teletext services, and built- 
in decoders to receive stereo 
TV broadcasts . 

On the sound side, the sets 
have small t weeter speaker 
up front much like any stereo 
TV. But concealed in the 
back of the set is the remark- 
able Rose acoustic wave- 
guide speaker system I re- 
I>orted on nearly two years 
ago {PM Electron ics Moni- 
tor^ page 14, Mar. '85). 

The speaker is a box- like 
contraption that contains a 
long, folded lube. A small 
speaker cone moves air into 
the tube, producing bass re- 
sponse and clarity you'd only 
expect to hoar in a much 
larger, conventional loud- 
speaker. Let’s hope other 
manufacturers take the hint 
and try to outdo the Zeniths 
Bose dun, 1M 
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Only NRI teaches you to service and 
repair all computers as you build 
your own 16 -bit IBM-compatible 





SEND COUPON TODAY FOR FREE NRI CATALOG! 



micro 



Now that computers are firmly eslal> 
lished in offices— and in hornet too— the 
demand for trained computer service 1 
technicians surges forward. The 
Department of Labor estimates 
that computer service jobs will 
actually double in the next ten 
years— a faster growth rale 
than any other occupation 

Total systems 
training 

No computer stands alone 
. . . it s pari of a total 
system. And if you wani 
to learn to service and 
repair computers, you 
have to understand com- 
puter systems. Only NRI includes a power- 
ful computer system as pari of your train- 
in g p centered around the IBM-compatible 
Sanyo 550 Series computer, 

As part of your training, you’ll build 
this highly rated, l&bit IBM compatible 
computer system, assemble 
Sanyo's “Intelligent" keyboard, 
install the power supply and 
disk drive, interface the high- 
resolution monitor and do| 
matrix printer, even expand I he 
memory from HZEKto25GK 
RAM It s confiden cc-b uMng. 
reah world experience that 
includes training in program- 
ming. circuit design, and 
peripheral maintenance. 

No experience 
necessary— NRI 
builds it in 

Even if you've never had any previous 
training in electronics, yon can succeed 
with NRI training. You'll start with the 
basics, then rapidly build on I hem to 
master such concepts as digital bgk H 
microprocessor design. and computer 
memory. You’ll build and test advanced 
electronic circuits using the exclusive 
NRI Discovery Ub®, professional digital 
multimeter, and logic probe. Like your 
computer system, they’re ail yours to 
keep as. part of your training. You even 
gel over $1 ,000 worth of software, 
including t he popular WordStar and 
CatcStar, 

Send for 100 *page 
free catalog 
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Yiur KHI total 
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Robotics, Data Communications, 
TV/Audio /Video Servicing,, and more. 

Mail the coupon today! and see how 
NRI can prepare you for advancement and 
new careers in the exciting world ol 
electronics. II the coupon has been used, 
write to NRI Schools, 3939 Wisconsin Ave,. 
Washington. DC 20016, 



NRl taltw on ly homp 
&1 tidy school Iful 
tfilna ywuort * tet^l 

cfimputpr tyttarti, 
Ifeoll pintail and 
chnch keyboard, 
power supply, disk, 
drive, printer, and 
flMMlIdf. Pflltowlrhj 
StspJMtlp 
difflelioos 



computer 
training. Read 
detailed descrip- 
tions of each 
lesson, each experiment you perform. See 
each piece of hands-on equipment you’ll 
work with and keep. And check out NRI 
training in other high-lech fields such as 



McGiBvr -Hill CCflEifluiftfl EtfutaliCn Ctnltr 

3935 Wisconsin Avenue, NW. Wasfringlofv DC 20018 
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We'll give nou lomcmow. 

l/tHfc* one fflif CUT AIM Only 
Li tmm/mumrntomk 

H Frrrcnmpulri* 

□ rv/Akso.^idM 

□ SatelklE Ufiftnus 
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Send the coupon today for NR[’$ KKLpage 
full color catalog, with all the facts about 
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BY NORMAN BECKER, PE. 



Peeling Paint Problems 



I elp! We bought a 30-year-old house with wallpaper on 
almost every interior wall. We steamed off the paper 
and painted with a water- base jiainL Unfortunately, we 
painted the kitehen ivall^ without knowing the paint beneath 
the wallpaper was oil-base. Now every time I wipe finger- 
prints off the wall or when the water from the sink splashes 
on it, the paint pooh riff. Can we strip the water-ba&e paint 
off the oil-base? d. j ki ewi cat 

BAEZSTUW, CA 

/ guess you learned lire hard way not tu roi^r nil-base 
paint with latex and rice versa, unless the area is primed 
first. Remove loose r peeling point before ref ini, shinty the 
walls, l won hi not me a chemical stripper bn t mm id xand off 
hose sections using a pole sunder whew necessary. 

Oner all loose paint has been remaned, nth down the mills 
with a damp cloth to pick- up the dust. When dry, cover the 
trails with an aihhase primer- sealer. Once primed . you can 
tap coat with oil or later paint , 

For future ne/rp¥iic# l test paint by rubbing a smalt 
concealed patch of wait with a cation swah dipped in 
denatu red alcohol. The alcohol will break down the later so it 
feck dicky, but it wilt wit do this to oil-base paint. 



Chipped bowl 

We recently moved into a 
condominium anti noticed 
our toilet bowl has a chipped 
section ahnui an inch below 
ibe water line. It’s not 
chipped through and there 
appears to be no leakage. 
Can we cosmetically repair 
this? MICHAEL PHI LIFE 
SHELBURNE, VT 

Mast toilet bowk a re made 
of china because ik glazed 
surface is nonparo us and 
easy to keep dean. But once 
the inside of the inrwt is 
chipped > even a patch that's 
a good color match will dis- 
color itt timer Yon can bug a 
J-parf epoxy patch kit from 
go a r loco l pt it m bi ug & n pphp 
The patch wilt have to be 
painted with color- matched 
touch up fwrnt. To patch the 
urea, first drain the bowl. 
Shut off its water supply, 
flush it and sponge it dry. 
Aug water left in the bind 
should be below the chipped 
out area. Wipe the chipped 
area with alcohol to remove 
a n g remain ing moist ure . 

Mix the i iS^pari epoxy 
ffatch formula into a heavy 
jxisfe and fill the chipped 
area. Smooth it off, let dry 
then apply the ttmthup 
jtainf. The patch will discol- 
or ci-cntually, bat it stilt 
should be an improvetmnL 



SERVICE TIP 

No bouse is maintenance 
free, tls important lo peri- 
odically check if elements 
of ihe house are malfunc- 
tioning, damaged or dete- 
riorating. This prevents 
minor problems from be- 
coming major ones. 

The mam elemenls to 
be checked are founda- 
Hon walls, roofs and gut- 
ters exterior walls, doors 
find windows, eleelncal 
components,, plumbing, 
heating and cooling, and 
interior component. To 
help keep I rack of Ihese 
areas, the American Soci- 
ety Of Home Inspectors 
offers a pamphlei, ' Main- 
laming Your Hamer It 

has a lisi of things lo do 
and chock seasonally and 
periodicity. 

For your copy, s£nd Si 
and a sed-addressed. 

stamped envelope to 
ASHI, 1010 Wisconsin 
Ave. N.W., Suite 630, 
Washington, O.C. 20007. 
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A case of mistaken 

I recently nut iced sawdust 
cm the Poor below a wood 
beam in my basement, Is 
this an indication of a termite 
condition: WANE BRESS 

SI'RINU VALLEY, NY 

So, ifs more likely an in- 
dication of mrfwntec ant ac- 
tivity. Carpenter ants, un- 
like termites, do not eat 
umad. They Merely excondw 
it to build a nest, The small 
fragments of shredded (mod 
they generate during the ex- 
tra ml ion are removed by the 
ants and deposited outside 
the excavation , 

Termites, however, c om- 
pb.tety devour wood they are 
attacking and leave uo wood 
particles twhimt. 

Both carpenter ants and 
termites have w rigid caste 



identity 

system within their colonies, 
Reprodtititiw insects from 
these colonies periodically 
sprout wings and fly off to 
set up new colonies (swarm- 
ing), The two insects look 
alike but the mast reeag niz- 
abled iff ere n ce bet. ween them 
is that the ants have a 
pinched waistline, 

A carpenter ant infesta- 
tion ccnj only be eliminated 
by destroying the nest, which 
can sometimes be. located by 
watching the ant traffic. 
Once found, it can be de- 
stroyed with insecticide. I f it 
can't be found, individual 
outs can he controlled with 
dust or spray insecticides . 
Remember to exercise cau- 
tion when using insecticides 
and follow the manufactur- 
er's directions, M* 



STRAIGHT ANTENNAS 



03CWEP ANTENNAS 



THKIK 

WAIST 





TERMITE 



ANT 



Carpenter ants leave behind sawdust as teifcafe ikjni of tlwlr 
excavations. Termites dont; they eat the wood they Inhabit. 
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jd\1 s bit 
CHIiw&cce$$nry hits available. 



Whafe as simple to use as an ordinary screwdriver but twice as fast? 
Tire Skil MsFocraless power screwdriver 

Its powerful high torque motor lets you drive and remove screws more 
easily than ever before. 

And its handy r storage/ recharging unit keeps it always ready to use. 
Get the Skil TWist at hardware stores and home centers ~ 
everywhere. J/y/4 

At under $25, it, makes a perfect gill for anyone who The Power ibol 
uses a screwdriver And thafc just about everybody'. Company’. 
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HAVE 

FINALLY DEVELOPED AN ECONOMICAL 
ALTERNATIVE TO THE AUTOMOBILE. 



At a time when japan's air engineers are 
aelmowleelgecl as being among the best in the 
w< >tIl_L we’d like to acknow ledge some who may 
lv even tetter. 

Isuzu’s track engineers, 

tor starters, consider price. At $6189,* the PL IP 
you see here is nor only the It west j mi cal 
Japanese truck, irsalsoprieeviubiHit 5 LOCO 



It Aver than the ; iveragc price t ih ij, ip: inese imj n htt 
car,* ' ct insider ecormmy. The HPA rates it at 
MI\ j City and h 1 lighway. Two 



numtvis that a numlvr of Japanese economy 
cats have trouble matching. Or finally, consider 
practical! tv. This Istru P'UP not only carries 
three in a unti ht, it gives v hi a cargo bed that'll 
cam' practically anything. 

St i bcti ire you rush t Hit and buy a Japanese car, 
perhaps you should stop lor a moment and 
consider yc iur alternatives. 

Starting, t it ct wise, with ours. 




A I irJi Ilf! ■ ■ ■ I 1 n-Mil phi I ' I i^illkll- V-i i- - : ■ ^ lU-plH..! k 4 I hi k hi ■ ll‘ r *- < kill 

LThaJH? I Vi.L- 1 - J - p. ■. i !■ lalk- In--* ■ > '|-Et I v " k lV Van .m I Tfc r N-Lkpj.J! k.l U 
I -rn i^intwi'ii I I ' \ !i_- ■■ ■ Ifni ’Hill, i -j i:iL L.1 riii riL \lThJIqJ Lu >|l 

|1. J’l'l l U h' ■■ 1 . 1**- t 



T1 IE FIRST CAR BUILDERS OF JAPAN. 





Aviation 




Keeping An Eye On Fuel 
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Dig Iflo- L |rr pane' of Piper Aztec NSJA shows actual n-ButJcdJ milti 
pet gallon, garrom to destination and gallons reserve. 



MJHusi flights teach you 
1W1 something. L got a big 
lesson late one night last 
summer. We were halfway 
across Lake Erie on our way 
between New Y ork and Pon- 
tiac, Michigan, in the Aztec 
NS7A I had just bought. 

We were at 10,000 ft, in 
the clouds and the ride was 
getting rough. Center had a 
line of T ’Storms on their 
screen about 100 miles 
south, but we were painting 
some bright precip on the 
radar pretty close off our left 
wingtip. Things were get- 
ting a little more than 
bouncy with some speed ex- 
cursions becoming evident, 

it was time to witch 
tanks and I kept my eye on 
the gauges. 

The right outboards 
showed about a quarter full, 
but the left outboards were 
bouncing off empty. With 
both fuel pumps on, I had my 
hand on the left tank selector 
ready to switch at the first 
burp. And then it came. I 



swung the left tank selector 
backward to the full inboard 
tank, but the loft engine 
wasn't the one that burped. 
Meanwhile, the right engine 
ran out of fuel flow complete- 
ly, The plane yawed sharply 
right and 1 jabbed the left 
rudder, attempting to keep 
things straight and level, 
With my eyes nailed to the 
attitude indicator, I pulled 
the right mixture back to 
idle cutoff and fumbled for 
the right fuel selector in the 
dark. I finally got it swung 
over to the inboard position. 
Feeding the mixture back in 
slowly, the right engine re- 
sumed its normal drone. 

After we landed in Ponti- 
ac, 1 had the Aztec topped off 
and checked the numbers. 
The left outboard, which had 
been reading empty, had 6 
gallons left- The right out- 
board, which was showing a 
quarter fob. was bone dry. 

There are few things in 
this world that arc mom im- 
precise than airplane fuel 



gauges. Enter the Shadin 
Digifln-L fuel metering unit. 
Fuel digitizers have been out 
for a number of years. These 
devices position a free-spin- 
ning wheel in the fuel line 
just ahead of the carburetor 
or fuel-injection unit. Each 
time the wheel makes a com- 
plete turn, it breaks a light 
beam. This information is 
transmitted via a transducer 
to a minicomputer contained 
in the paneS-mounted indica- 
tor head that computes the 
spins of the wheel into the 
amount of fuel burn. 

You enter the total 
amount of fuel in the tanks 
when you top off. The digi- 
tizer then tells you how 
many gallons [or pounds) per 
hour the engine is burning, 
deducts this from the total, 
and shows you how much 
you've burned and— more 
importantly— almost exactly 
what you have left. 

Since the Lake Erie expe- 
rience and other fuel-con- 
sumption cliff-hangers , we 
had been toying with the 
idea of installing a fuel me- 
tering unit in the Aztec. 

We decided on the Shadin 
unit because of its unique 
capability of coupling with 
our Apollo II Loran to com- 
pute fuel bum according to 
gnm nd&pe&L 

The Shadin Digiflo-L lists 
for $15% for a single and 
$1995 for a twin plus trans- 
ducers and hard ware. 

We had the unit installed 
by the lAs at our home han- 
gar at MacDan ’Aviation in 
Caldwell, New Jersey, and it 
took about 15 hours to get 
the job done. A realistic 
ready-to-fly bottomline for 
the bigi0o-L, the way we 
estimate il 1 would be about 
$2000 for a single and 13000 
for a twin. 

How does it work? Su- 
perbly h Startup is simple. 
The DigifloL has a nonvola- 
tile memory and remembers 
the numbers even when it’s 
shut down. So It's unneces- 
sary to re-enter the totals 
each time you fly. When you 
top off, you input the new 
total. 

To begin, you push a but- 
ton and the system utilizes 
diagnostic software to chock 
itself. On the twin model, the 



two lower windows show 
fuel bum at all Limes. These 
are especially handy when 
used in conjunction with the 
EGT to lean the mixture. 

The top window displays 
four other functions as di- 
rected by a rotary switch. 
With the push of ono of two 
buttons, it will also show gab 
Ions of fuel used and gallons 
remaining. 

The system’s endumne* 
function shows in hoUi-s and 
minutes how 1 much time the 
airplane will fly at the cur- 
rent power settings. 

The gat. Twerv? function 
calculates the amount of fuel 
which wit! be left on board, 
at current power settings 
and according to cuirent 
groundspeed, w hen the air- 
craft reaches its destination , 
as indicated by the destina- 
tion waypoint set in the Lo- 
ran. If that number is less 
than the endurance to reach 
the destination, plus fly for 
45 additional minutes, the 
numbers will flash. 

The gal, to dext (nation cal- 
culates the amount of fuel it 
will take to reach the desti- 
nation set in i he Loran at 
current power settings and 
under current wind condi- 
tions. If the fuel on tn^rd 
isn't enough, the display 
flashes and the amount of 
fuel short will show, preced- 
ed by a negative sign. 

The nniigaL position is the 
most interesting and useful 
feature, it shows the most 
efficient cruise and optienum 
cruise speed as dictated by 
headwind^ tailwind or no- 
wind conditions related to 
the groundspeed that was 
input by the Loran. By se- 
lecting the power setting 
which yields the highest nau- 
tical miles per gallon, it will 
indicate the best range for 
the fuel onboard. 

We are thoroughly satis- 
fled with the Shadin Digiflo- 
L. Next to the Loran unit 
itself, the new fuel-flow indi- 
cator is the most useful addi- 
tion we ve made to the plane. 

When a friend spotted the 
unit in the Aztec's instru- 
ment panel, he commented: 
“New toy, huh? 11 

H No. Security blanket,” 
we answered. 

—Fred Mackerodt 
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Pure Joy 

(And we’ll deliver . . . tomorrow morning) 



Imagine a superbly crafted elec- 
tronic instrument, powerful enough 
eg protea 3gainsi traffic radar, 
miniaturized enough 10 slip into a 
shin pocket, beautiful enough to win 
an imemaiional design aw*rd- and 
advanced enough, thanks to its new 
Rash id-rejection circuitry, io obsolete 
the detectors of every ocher maker. 

Then imagine finding one with 
your name fin iL 

Pure Joy is 

a PASSPORT of your very own 

PASSPORT has exactly what the 
discerning driver needs, superherert> 
dyne performance and complete 
Rashid rejection. On duty, it main- 
tains a remarkably low profile, only 
0 75 inch tall. It's about the size of 
a cassette tape. 

This miniaturization is possible 
only with SMDs (.Surface Mounted 
Devices), mien >■ electronics common 
in satellites but unprecedented in 
radar detectors. The result is Pure Joy. 

Others may put it differently. 1 1 Ln 
a word, the PASSPORT is a winner^ 1 



said the experts at Car arid Drk 'er 
"The PASSPORT is recommended'' 
said Road& Thank 

The package in which PASSPORT 
arrives is as impressive as its perform- 
ance., Everything is included: visor 
dip, windshield mount, straight cord, 
coiled cord - even a leather case. 
Each item is secured in its own foam- 
padded compartment to assure safe 
arrive. Rather like traveling first 
class, we think And this will be the 
impression when die box is opened. 

Installing PASSPORT is as easy as 
the unwrapping. J ust clip to visor or 
windshield, plug into the lighter, and 
PASSPORT is on duty 




mssPOin" cocks compter nth all accessories. 



Pure Joy is also our commitment 
to you. If PASSPORT doesn't live up 
to your highest hopes— for any reason 
- within 30 days, |usc send it back 
We*U refund all of your money and 
your return shipping -costs. No excep- 
tions. No hidden charges, Jusc a 
straightforward commitmeriL 

Pure joy is 

the gift yoiTJi save till last 

One more PASSPORT advantage 
It's available exclusively from us— 
and we deliver. No parking hassles. 
No crowded stores. No waiting in 
lines.. Just call us toll-free, Well pay 
for UPS shipment and a gift box is 
available at no extra charge. Orders 
in hy 3-00 pm eastern time Monday 
through Friday go out the same day 
^ Federal Express guarantees 
* overnight delivery for only HO 
extra. So you can have your PASSPORT 
tomorrow morning if you choose. 

With shopping this easy, giving 
PASSPORT is a pleasure. But the best 
pan is still that .special moment when 
the package is opened . - - Pure Joy 



#295 (OH res. add #16.23 tax) 

Slightly hq^hec in Canada 




C 2986 Ondimaf MfeTUWtt, IflC- 



PASSPORT 



Call Toll Free 800-H3-1608 

tPhuoe Mon Fri »ll, Sai 9 53G. Svnift 5 ET) 
Cincinnati Microwave 
Department 26$D 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 




Who Says An Army Travels 
On Its Stomach? 

In the Army National Guard, when 
we move, we move fast. In Hueys, 
Blackhawks, and other off-road vehicles. 

When we hit, we hit hard . Although 
we do like to send in the Cobras first to 
softdn things up. At 4 ,000 rounds 
a minute. 

Were looking for pilots, rqedianics, 
crew chiefs, and gunners. 

You'll train part time. Ybir’Il cam 
gtiod pay . 

Ybull also earn the undying gratitude 
of the guys on the ground whose. lives 
you protect with Irresistible Force. 






Cal! SOO-638-76CO* or mail to: Armv National Guard 
PO. linPK CgMJthCl ifton . NJ 07fH5 ' 
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the law um 

OF VANTAGE. 




Same great taste 
in an extiting new pack . 



SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



3 mg ‘W.O 7 mg lucerne for, pm agmeue by FTC mclhirf 
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CAR CLINIC 
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Rape 'em cowboy 

"Pickup trucks equipped with caps 
generaly don't have a means ol 
securing loose objects carried in the 
truck bed," says W E. Power of North 
Hero, \ferrrant M t solved this prob- 
lem by replacing the fasteners Dhai 
hold Ihe cap to Ehe Jip of the bed with 
eyebolts of the same diameter and 
length. The eyes make perfect hitch- 
es (or lie-down straps or rope." 
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engine. The car was towed to Ehe deal- 
er, whn made a repair that lasted until 
the other day. Then, the three bolts 
seit 1 wed into the pulley bmke ofT, and 
the pulley again flew loose. I asked the 
service manager Lo secure the pulley 
with graded bolts instead of the cheap- 
er grade 2 bolts Caddy uses. He said it 
wouldn't do any good— that he has had 
guile a number of other customer's with 
the same trouble, and no matter what 
method he tries, these pulleys keep 
coming off. What's the solution? 

C E JORDAN 

KEYSES, WY 

Cadillac says it has come up with the 
solution. Your dealer should have got- 
ten Ihe "ward” in Product Campaicpi 
Bulletin (PUB) 85 -Cl ami I A, Differ- 
ent holts won't help, because bafts only 
hold the pulley to the huh. The huh is 
pressed onto the water pump shaft. The 
trouble comes about because the huh 
separates from the shaft — not the pul- 
ley fm>n the hub. The baits on your 
pulley may have broken when ihe pul- 
ley hit something after it flew off the 
huh. There are a couple of procedures 
described in PCS 85-C-l and M. Most 
important in the installation of a new 
water pump f part No. 8&HG06 ) that 
unit hold the huh in place. Don't take 



SERVICE TIPS 

■ Don't let anyone tafl you cdd-slart 
sizing or sagging on accelerator)! e "the 
nature of the boast" for a 1 966 Caravan, 
Woyagar or Ram iten wrrh a 2.2-Mer 
en^ie. According to TSS IB-31 -86. A 
new emissions package has been issued 
to defang thii animal. The part number (or 
vehicles with manual iransmissiofi is 
4419410: automatic, 4419*1 1 

■ H your eariy-bitft 1986 Tfryota Ceica 
has in annoying (fronrig noise at tigher 
speeds, possibly accompanied by a vi- 
bration or buizng from the instrument 
panel, show your dealer how smart you 
am by teftng hrn Ehe pfobiem is wiejnat’ 
ing outside the tar— with ihe ihe 
catalytic convertor ts supported on rubber 
donut-type hangers. The wtwte story Is 
recited ii TSB 01 1 (Engine) dated S iv&B. 

■ Premature dutch wear on 1984-65 
and some earty-feMt 1 906 F*>ntiec Pioroe 
may be traced to a dutch master cyitoder 
thal isn't Uy releasing, so the dutch 
stays pertlaiy engaged. Ask the dealer to 
shim tiie cylinder using a 2mm spacer 
(pert No. 10CM6S16) as deleted in TSB 
66-7-34. 

■ The American Petroleum institute says 
that continuous contact with used motor 
erf has caused skin cancer in mice. Al- 
though the effects ol oi on hunans has 
nol been established, why take chances? 
Wear rubber gloves when (taring oi; it 
ary gets on you skin, wash al of it off 
immerlalely. 



your time getting the. car to a dealer to 
hare this icnrJL’ ffowe; There's a definite 
time limit on this Product. Campaign, 
After it expires, you revert to the ±8- 
rmynthf5Q f GQQ-mile warranty note in ef- 
fect for this engine. When those limits 
expire, the iTjmircost is your problem Y 
not Caddy's. 

Yammer about camber 

My 1985 Nissan 200SX is on ils second 
set of rear fires, shooting for No. 3, in 
only 37,500 miles. Inner tread wear is 
unbelievable, and repairs by my Nissan 
dealer can 1 ! seem to stop the problem. 
The from tires, winch you VI expect to 
wear out faster, are still the original. 
You're my last hope — also my cousin's. 
He haa the same model, 

BOB BLUM 
WORRISViMF. PA 

Even if you V ^ had the alignment of this 
independent rear suspension system 
adjusted recently, check it again. With- 
out anyone in the car . but with a full 
complement of gas, oil, coolant and 
tire-cha aging tools slowed in the trunks 
rear-wheel camber should be between 
— 1*15* ami -¥*?!$*; rear-wheel toe-in 
should he between -0M in , and a. If 
toe-in cannot he set to this specific a- ■ 
tion m yon should look for a bent rear 
suspension arm. 

Judging from your description of the 
tread weoroit your Nissan, VU bet that 
rear-wheel camber is exceeding the 
Specification to the negative side. The 
main reason for excessive rear dire in- 
ner tread wear on the Nissan 200SN 
has been too much negative camber. 



if camber doesn't stay within the 
correct range after adjustment, remove 
and discard the rear springs and upper 
and toiler spring scats. 

You should install a new set of seats 
and brand- new rear springs that were 
specifically designed to keep camber 
wi th it i jU roper spec fica l ion . 

The part number of this spring for all 
tuodels except the 1984 Nissan 200$ X 
turbo is 55020-0&FU2, The pari number 
of the spring for the '8$ turbo is S50£0- 
O&FOJ. 

Rotten eggs 

My 1986 Mercury $Me gives off a 
strong sulphur odor from the exhaust. 
The dealer says 37 percent of all Sable 
and Taurus models do this, but he 
hasn't been able to do anything about ft. 
How can F on! get away with producing 
and selling this model? 

FRANK ATTIU 
ttEW HARTFORD, NY 

It isn't. J just learned that those cn rs 
hoeing trouble can have a new catalytic 

con verier installed, free of charge. The 
unit will deodorize the exhaust, midget 
rid of the sulphur smell - 
This information is so new I don't 
even hore the potl number for the new 
converter . but it will to contained in 
upcoming technical service bulletin 
(TSB) 86-18. »l 



JX) YOU HAVE A CAR PROBLEM? 

Just QSK Jfwt tifaw? t.\ Scttt/ fit 

Car Cfo'tur. Ptipidur ,$f<vhattUvr r JJl Urnf £?f/t A?., 
Xctr f Vjtrti’, ,\T jV'MflS Wfiiif Uttrrt tunm/t fx 
an* nr mi imfti v'fhw/l#, prubfatw thfjf *tnr ftfpemmd 
ipforr-U mh V rh Che fvy^ww 
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Dual Jong-and-shon intake runners widen maximum torque band. 



Big dummy tests goosebump Index 



This spooky-looking manne- 
quin — known as Volt man to 
the fan-loving Swedes who 
invented it -is used to ana- 
lyze in-ear climate of 
Volvos, Hooked up to 
a pair of computers, 
the big dummy mea- 
sures the amount, of 
energy needed to 
maintain a steady tem- 
perature in all parts of 
its “body/' despite 
drafts or solar hot 
spots. Using such in- 
novative but objective 
measurements as 
"Equivalent Living- 
room Temperature" 
(ELTJ and “complaint 



percentages," V oilman 
helps to qualify what was a 
highly subjective area — hu- 
man comfort- VM 



Voltman mannequin evaluates comfort. 



BY WADE HOYT 



Ingenuity Is Job 1 



higher speeds, low air pres- 
sure beneath the front of the 
car pulls open five rubber 
flaps to exhaust hot air from 
the radiator area, A comput- 
er-controlled water pump 
varies c<sotont circulation 
with engine temperature. 

ELTEC's self- levelling air 
spring suspension IS also 
computer-controlled to firm 
up the handling at high 
speeds and soften it for com- 
fort at lower speeds. 

A humidity sensor doses 
the suiu-oof at the first drop 
of rain, whether the driver is 
in the car or not. The car can 
be parked with its roof lou- 
vers open for ventilation 
without worrying about 
changes in the weather, 

Suppliers from many na- 
tions contributed, including 
a run-flat tire from Conti- 
nental that eliminates the 
spare, and a low-cost anti- 
sk id brake/anti-wheelspin 

acceleration system from 
Kugelfischer. 

Quality Is lob 1 1 

A survey by one of the Rig 3 
automakers shows that U,5, 
ear quality still lags behind 
most imports. During the 
first three months of owner- 
ship. Toyota owners experi- 
enced an average of l.&prob- 
lems. Audi, BMW,, Honda, 
Mazda and Mercedes owners 
each had 1.8 problems* Nis- 
san 2, Subaru 2.4, VW 2.7. 
Volvo 2. S. Ford 2,9, Chrys- 
ler 3.3 h GM 3.4. AMC4 Band 
Yugo owners HA problems. 



months, compared to the 
four to five years usually re- 
quired lo sort out a fully 
ope rational prototype. 

The 1.3-liter, overhead 
cam, aluminum 4-cylinder 
engine has three valves per 
cylinder ftw r u ini tikes and 
one exhaust) plus American- 
style computer controls for 
the new European antipoilu* 
lion laws. The extremely 
lean -burn engine runs on an 
air-fuel initio of 20:1 rather 
than ihe normal 15:1- 

The 79-hp engine develop? 
high torque over a hroad^ 
flat range, thanks to a dual 
intake manifold system with 
long runners for maximum 
low-speed torque and short 
runners for high-speed 
punch. A “drive-by-wire" 
electronic throttle control 
eliminates the usual mechan- 
ical throttle. 

A low-volume cooling .sys- 
tem keeps engine tempera- 
tures high for maximum fuel 
efficiency at low speeds. At 



Instrument pod mqvH with the 

adjustable steering wheel, 



ELTEC i g tan sun- 
roof if mad? up fit 
five panels that can 
tilt open or retract 
i|as shown j. Rain sensor 
oses roof automatically. 



C an* of the future are u su- 
ally long, low and sleek 
— like Ford's Probe 
shown in our October issue 
{Driving The Future* page 
76). They're also a bit short 
on practicality. So. when we 
saw a short, high and bul- 
bous future car from Ford of 
Europe, we wttc intrigued , 
Called the ELTEC (for 



Electronic Technology ) r it's 
a 5-donr front-drive hatch- 
back with a continuously 
variable transmission (CVT) 
and computer-controlled en- 
gine, suspension and brakes. 
A joint project of Ford's Re- 
search and Design depart- 
ments in Germany and En- 
gland, ELTEC was 
developed in an amazing 13 
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Inexpensive. And built to stay that way 





Outdoors 













Jacques Eymard pfeparei to btest off In 
th« rww FrerKh-il«igned turbine skis. 



Y bu remember the 
French- They're the peo- 
ple who like to windsurf 
across the Atlantic, who like 
to race Gran Prix autos 
through narrow, winding 
streets, who aren't happy 
unless they're holed up in 
some wadi between Paris 
and Dakar in a rally car. 

This peculiarly French ap- 
preciation for the dangerous 
and the bizarre now extends 
to the ski slopes, where in- 
ventor Bernard Gervason 
continues to put the world's 
first turbi re-powered skis to 
at, 

rvason's system, mod- 
here by pilot Jacques 



Eymard. includes 
two tiny turbine en- 
gines that attach to 
the skis behind the 
bindings, and fasten 
to the skier's upper 
calf. The engines are 
a miniaturized ver- 
sion of the type you 
might find aboard 
your average cruise 
1 missile, 

B-J The skis them- 

selves are unique- 
They have a pair of 
vertical stabilizers 
fore and aft to keep the ar- 
rangement tracking proper- 
ly. The skier wears aerody- 
namic accessories that 

reduce parasitic drag, in- 
cluding a teardrop helmet 
and a pair of handheld spoil- 
ers- When Eymard assumes 
the tuck position, his whole 
body becomes an aerody- 
namicalty efficient projectile 
as he zips across the snow. 

Gervason is gratified with 
the system's speed record: to 
date — 100 km/hr; or bO mph. 
Tests this winter will try to 
boost that top end into the 
200-km/hr range, 

What will the 



French 



think of next? 



Specialization for cross-country 




Irak i new cross-country skis are designed for different skNng styles. 



Trak has been the name in 
cross-country ski gear for 
quite a while. Not content to 
rest on its considerable lau- 
rels. Trak set out to develop 
cross-country systems for 
.skiers with individual tastes 
and skiing styles. 

The Trak Aerobic (top) is a 
general touring ski for 
lighter skiers. Along with 
Trak’s aerodynamic C&200 
hoot, it features an asym- 
metric base and wood-lami- 
nate core in sizes from 180 
cm to 2 15 cm, The Trak Nova 
has a new polyethylene base 
and is considered a general 
recreation ski used in con- 



junction with the CS500 
boot, a versatile medium-cut 
rear-entry boot suitable for a 
wide range of skiing styles. 
The Trak Skater £ bottom) is 
a new, high-performance 
cross-country ski weighing 
only 500 grams.. It incorpo- 
rates carbon fiber wdth a 
honeycomb core for torsional 
rigidity. The Trak CS505 
boot is considered the state 
of the art ill high-cut. high- 
performance skating boots, 
boasting light weight, yet 
maximum support- Contact 
Truk at Tri-Star Sports, -375 
Smith St.. Middletown. CT 
06457 ; (208) 682-2000* 



A ski for beginners 
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Krwlssl' FTeflex skis offer beginners easier lumfcng. Trte tips and end* 
rant irightry upward when trie skli art loaded. 



The toughest part of learn- 
ing to ski is learning how to 
turn. Kncis-sl addressee that 
problem with a new ski de- 
sign called P re flex. 

Instead of skis that cam- 
ber upward at rest unloaded, 
Prefiex skis rest fiat on the 
ground, with tips and ends 
that raise slightly upward 
when loaded. For the begin- 
ning skier, the raised ends 



moan greatly reduced turn- 
ing resistance. The Prefiex 
design also lets skiers move 
up in length without sacrific- 
ing control. Skiers can prog- 
ress to longer skis more rap- 
idly and good technique is 
encouraged. For more infor- 
mation, contact Kneiss) at 
Tri-Star Sports, 475 Smith 
St,, Middletown, CT 06457; 
(203) 632-2000, 



Ski boots going soft 





The complaint we hear most 
often around the ski chalet 
pertain* to how uncomfort- 
able ski boots have become. 
Nnva, an Italian company 
that makes motorcycle hel- 
mets, has come up 
with a unique soft 
boot and binding 
iystem that's easy 



Nava soft boot system uses a control arm. on the feet while 



permitting multidirectional 
release. The boot is also 
wam and comfortable on 
and off the slopes, as I dis- 
covered last spring. 

At the heart of the system 
is a soft. £-piece boot that 
has a hard, quick-lacing in- 
ner liner inside a soft water- 
proof outer boat. The inner 
bout — which permits the 
wearer to Ptand upright — is 



lined with Thermofil foam 
for warmth and comfort- The 
outer boot is chafe- and wa- 
ter-resistant, 

A revolutionary "step-on” 
binding accepts the soft 
boot. Leg movement is 
transmitted to the ski with a 
control arm that extends 
from l he binding up and 
around the leg, providing 
i 1 um to mm XSJ 



32 



POPULAR MECHANTC5 « DEC EM BFR I9HA 



Save Gas, Save Engine with “POLY” 



The following Introduces one of the 
most fully tested and proven gas saying, 
friction- reducing engine treatments ever 
to reach the market! 

The Secret Is “Poly" 

"FPly" is short for polyfotraflunroelhyjene 
<TFE) t the slipperiest substance known to 
man- (1981 Cuincss Book of World Rec- 
ords), Retro Ion Corporation, makers of 
Slick 50, invented a way to permanently him) 
this slippery chemical to your engine with 
one treatment. Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to last longer. . plus it reduces 
metal wear, defraying costly overhauls. 

Yean of Testing and Use 
Hove Proved It Thirt 

Slick 50 has been thoroughly tested In in’ 
dependent laboratories and out on the road: 
The March /April 1982, p. 35 issue of 
“Consumer Digest™ magazine stated. 
“Slick 50 does reduce engine heat and ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon/ 1 
One of the country’s most res peeled re- 
search institutes reported applying a power- 
ful ultrasonic cleaning process to a Slick 50 
treated engine and were -surprised at its per- 
manemze. “We actually expected ihe Retro- 
Ion Slick 50 TFE Resin coating to also he 
removed., but later found it was still there, 1 “ 
“Dune Buggies & Hoi VW S magazine 
April 1983 issue records the results of their 
one year testing of Slick 50. “We can indeed 
say scientifically that Slick 50 does work, 
and that it does reduce engine wear! ... for 
the price of one treatment when compared 
to engine rebuild, we feel that you’d be 
money ahead using Slick 50" 

The Federal Aviation Administration has 
fully accepted a similar product fur aircraft— 
Slick 50 Aircraft Piston Engine Treatment 
(F.A.R. 033.49), This FAA endurance test 
simulated 1400 hours of engine use. 

The power technology laboratory at a 
leading southwestern, university stated, 
“Slick 50 does increase horsepower and 
dec rease* fuel consumption in tests done at 
the university." 

The Space Shuttle Columbia uses the 
chemical "poly" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heal and corrosive 
elements of space, 

Perhaps most dramatic of all is a torture 
test overseen by the Automotive Services 
Council for Pennsylvania and shown or 
WTVE television. Three cars with 75,000 
to 129,000 miles on them were treated with 
Slick 50. Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




There isn’t room here to tell you about 
the dozens of other tests proving that Slick 
SO is everything we say. However, if you ’re 
still skeptical , send S2.0O to cove r printing 
and postage costs, and we’ll send you de- 
tailed test results plus actual letters from 
users who report how Slick 50 saved their 
engines and ^aved them money! 

It's Easy to Itoat Your Englno 

A few minutes before oil and filter change, 
add the engine flush you gel free with each 
order to clean out the engine. Let the engine 
idle for 5 minutes . Then dia in the oil . change 
the Filter and add the proper amount of oil, 
less one quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave it in the crank- 
case for at least 3000 miles. As the engine 
operates, the oil carries the “poly" between, 
the parts where it Ls burnished into the pores 
of the meiai. 

Only Orte Treatment Necessary 

It’s permanent, so you do it only once, 
not each time you change oil. One quart of 
Slick 50 will treat all standard 4, 6 and 
8-cylinder gasoline and diesel engines. 

Work* with Mott Oil* 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible with 
pclrolcum-bascd oils with the exception of 
graphite oils. However, once an engine is 
treated, you can go back Eo a graphite type 
if desired. 

4 Way* Slick 50 Sava* You Mon ay 

You factual percentages may vary depend’ 
ing on your driving, vehicle condition, 
weather and geographic local ion . but no 
matter whai your conditions. Slick 5Q can; 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and large RV's really need this) 



3 . Reduce trpe rating temperate res, thus, i n- 
creasing the lubrication and life of the 
oil and engine 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation ears 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for Jess than the cost of two 
tanks nf gn&, 

Slick 50 Will Net 
Affect Your Warranty 

Slick SO is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements, In addition, this oil carries an 
American Petroleum Institute .service clash 
ffcalion SF-CG-CD, 

There 1 * No Risk with 
Our Money Back Guarantee 

U se Siic k 50 for 3000 miles . If you don't 
notice an improvement in engine perform- 
ance. return your invoice with a short note 
telling why, fora prompt full refund — no 
questions asked. 

Profit from Sailing 
Slick 50 Yourself 

Here's an opportunity to make handsome 
profits. Having such solid test results from 
major institutions make Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is sent upon request. 

For purchase or further information 
call toll-free 1-800-525-8624, ext 12 (In 
California 3-95591 or send toe 

Progressive Energy Corporation, 255 
South Bent Avenue, *f H-l, Dept PM I2h, 
San Marcos, California 92U69- 



Ttaa, I warn to improve my car's performance 
and save my engine — r l>s h me risk Iroe 

□ One Slick 50 at $39.95 + $4.00 shipping 
and handling, Cahl neMtertla add Sales tax 

□ Give me iree shipping and handling for my 
order ol 2 or more ai $399 5 oach. 

□ Choc it C C,Q,D. C Vi ^MasterCard 

Card 

Exp. Pate 

Name 

Address 

f&ra strmt ficWress ifpQSStirte tor UPS &&mry) 



City Slala Zip 




Progressive Energy Corporation 



255 South Bent Avenue, if O- 1 . Deal PM 13$ 
San Marcos. California 92059 
CALL NOW TOLL FREE 1’B0eb525-M24. 

JN CALtFOSNSA. TOLL f GEE VBW' 2334559 - 
5 198fi E n&tiy Cafrfl 
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Scientific Study Ranks 
Nordicfiack #1 



In tests of exercise efficiency at a major 
university,. NordieJrack burned more 
calories and provided greater aerobic 

WpffcOutiL 



Ranh of Exercise Efficiency 

1. NardicTrack X-€ Ski Exerciser 

2. An Exercise Dike 

3. A Rowing Machine 

4. A Shuffle- Type Ski Exerciser 



WordicTrack's higher pxygen usage 1E&[ 
scores show that more muscle mass ts 
involved m Ihe exercasu and ittdrfi 
calories are being burned. 



Ft f s Only Logical that 
Nordic Track Would Gat 
the Highest Scores 

* because NonJicTmck it pnorecompUtt 
than an Exercise Hike- 

Adds important tipper bodv exercise 
Provides more uniform leg muscle 
usage. 

* because NordieTrack is mere thorough 
than ■ Rowing Machine. 

fJoidicTra-ck's resistance is proportion fld 
according to the individual muscle 
strength - no major mu&clet ate over- 
sSre ssed or under- worked. 

* because NordieTrack has i n a rli a I 
resistance not available on a 
Shuff le' Type Ski Exerciser 

Other ski exercisers use less efficient 
frictional resistance with a resulting 
ca list hemcs-like feeling. NOrdioTrack^S 
unique flywheel resistance for a life-like 
NeEmg of srFidotbness and continuity 
is matched only by real skiing. 



Burns Up 16 BOO Calories per 
20 Minute Workout 

Free Brochure, Call 

800 - 328-5888 

MirunwHi 01'J *m W ff? 

Nordictrack 

mm m « rehMo 




141PM Jonathan Blvd. N., Ctiaska, MN 55316 
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OUTDOOflS 

(Ciffltimu-d from gage 

lateral support. The spring-loaded con- 
trol arm \$ hinged on a email, gas-filled 
damper boused in the base of the bind- 
ing, The .system effectively shifts the 
burden of lateral flupj^ort directly from 
the leg to the ;ski. Under normal condi- 
tions, leg action mist first be imparted 
from the Jog to the boot and ultimately 
to the ski. According to Nava, eliminat- 
ing the boot from this series of steps 
translates leg motion directly into im- 
mediate edging jsower, 

1 gave the Nava system high marks, 
It seems to balance comfort and control 
without compromising one r»r the Other. 
I was particularly surprised at how 
easy the binding is to use. You can lean 
well back against the control arm. and 
your feet feel well supported, yet liber- 
ated from the solitary confinement tia- 
rational plastic boots offer. 

Perhaps most gratifying is the steep 
learning curve the Nava system offers. 
Bad habits and accumulated rust seem 
to disappear. Contact Nava Leisure 
USA, Riverside Ave. , Westport, CT 
0G880; (203) 227-5151. 

Boot tech 

Once, leather laceups and galoshes 
were the only boots worth considering 
when looking for ways to protect your 
feet in a harsh environment. But lately, 
bootmakers in Europe and North 
America have created special boots to 
meet special needs. Mountaineering in 
high altitudes demands strength, sup- 
port and maximum protection from cold 
and wet. Deep snow requires a wide, 
flat sole and good insulai ion all the way 
up tile leg, with a proper drawstring 
seal at the top to keep out snow. Hiking 
and work boots should provide some 
protection From the cold and wet„ but 
should also be durable and flexible. 

PM's recent test excursion to Ice- 
land— where we photographed and 
wore boots designed to handle the 
afore m entioned r equ i it menls — 1 eft 

one very clear impression: Synthetics 
and modern manufacturing have devel- 
oped remarkable boots capable of with- 
standing unbelievable climatic ex- 
tremes. But don't discount those old 
insulated leather laceups for warmth, 
support and flexibility. 

On the high-tech side, European boot 
makers Kaslingcr and Koflach have 
fashioned rigid plastic mountaineering 
snow boots in the ski boot tradition. 
Both manufacturers use a seamless out- 
er plastic shell that cants forward and 
back For flexibility. Both also use a 
leather, felt-lined inner boot with a 
light rubber sole for warmth and chafe- 
resistance that, can be worn around 
camp. Rest assured your feet will stay 
warm ami dry in a pair of these well- 



made marvels. But. they ore stiff. That 
can be an advantage if you’re interested 
in adapting these boots to a |mir of ski 
bindings — currently under consider- 
ation by U.K. Army mountain forces 
— but theis r rigidity can work against 
you if you plan on performing move- 
ments that demand some flexibility. 
And white Kastinger and Koflach have 
gone the extra mile in protecting 
against chafe, stiff ankle support tends 
to rub you the wrong way. 

The Canadians, on the other hand, 
have come up with a smart solution for 
winter w armth. Soreh and the Ski-Dw> 
clothing accessory division, insist that 
the way Lo keep feet comfortable In 
winter is to cloak them in a removable 
felt liner, inserted in a reinforced rub- 
ber lower boot, with a nylon upper to 
keep out snow. Both Sore! and Ski-Don 
manage to balance warmth, flexibility 
and support. Sorel's version borrows 
its design fi»m the traditional Eskimo 
mukluk- Ski-Doo's version— widely 
popular and offering plenty of warmth 
for the dollar — has a shorter upper and 
a buckle tie-up. After wearing both off 
and on over a period of days, 1 decided 
that they're equally as warm, but I 
question the need for the Sore! upper to 
be &fi high as it is. 

The Technics also known as the 
"moonboat," has an abundance of insu- 
lation and warmth, and a wide, rein- 
forced sole helps in traversing deep 
snow, But an almost total lack of ankle 
support limits the Technics significant- 
ly, I found that most cold- weather out- 
door activity demands at least some 
kind of support. 

Vasque represents the classic H hik- 
ing-tnMit M side for more temperate foot- 
wear. This all-rounder combines Gore- 
tex with leather on the outer shell for 
maximu m support and scuff protection. 
Socks provide the insulating properties 
with this kind of arrangement. Yeti 
gaiters from Denali — the warmest 
model has a Goretex shell and a Th insu- 
late lining — ill snugly over the Va&que 
hi king boots to acid upper-leg insulation 
and to keep out snow. 

Despite some pretty interesting ad- 
vances in the field, the best all-around 
solution for multi season footwear still 
might be the leather laceup, Norlhlnke 
and Timber! and have made significant 
strides in insulation and. durability. 
Redwing's new Irinb Setter model, 
which we used with some success in the 
Icelandic interior, uses a silicone treat- 
ed upper that sheds water and a Tbtm 
sutate lining for warmth. 

You might want a plastic shell boot 
from Kiistinger or Koflach on K2, a 
So re I or Ski- Duo in Montana's deep 
snow, and a Vasque hiking boot on the 
northern reaches of the ..Appalachian 
Trail, but traditional designs, still pro- 
vide multiseason function. JM 
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Motorcraft races with success on Sunday 
to give you dependable performance every day. 



Mol orcraft quality parts are tested on some of the world s toughest racetracks on 
Sunday, so you 're not tested during the rest of the week. 

High-performance racing cars lit at generate about 600 horsepower demand tough, 
quality parts, So does your car. And Motorcraft spark plugs, filters, batteries and motor 
oil help deliver top performance on the racetrack on Sundays and on the highway every 
day of the week, 

Motorcraft quality parts have been installed as original equipment in more than 35 
million Ford, Mercury, Merkur and Lincoln cars and Ford light trucks. But no matter 
what kind of car or truck you drive, there's only one logical choice. Quality Motorcraft 
parts from Ford— so you'll know you Ye getting reliable original -equipment quality 
replacement parts. Race-proven parts -Trustworthy parts. Motorcraft, of course. 

Quality parts for at! makes of cars and trucks. 
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Home Video 




M ovie producei* Ste- 
phen SiwiSberB nn.fl 
George Lucas don't have a 
monopoly on elaborate sjh:- 
eiai effects any more. A few 
elect rn nies ma s i u fact u rrrs 

now offer video products 
that let you create some 
pretty remarkable effects at 
home* — without a Holly wood 
studio budget. 

Whether you want to jazz 
up movies you've shot with 
your own video camera, or 
simply edit together a 
‘‘greatest plays"' tape from 
the cuiTent football season, 
today's special effects gener- 
ate vs (SEGs) give you the 
power to take charge, 

I recently got a chance to 
t ry out J VC* J X-W9 [$36fl.) , 
a full-featured SEC typical 
of the genre. (Other compa- 
nies offering high-powered 

SEGs include Akat, Show- 
time and Sansui.J It can’t 
create interstellar battle- 
ships, but it will produce 
some pretty dazzling effects. 
Even if you 're not. interested 
in creating light-and- magic 
shows f the SEGs simplify 



the process of editing home 
movies. For example, the 
JX-W9 p a rear panel has 
enough Inputs and outputs to 
handle up to thiw VCRs, 
You can easily uke scones 
from two playback VC ft# 
and edit them onto one cas- 
sette in your record VCR. 

It would, take a small book 
to describe all the functions 
of this gadget, but three of 
the most important are 
WIPE, F'AhK and RFraeT, 

The wipe function allows 
you to replace n video image 
with a sliding field of color. 
The SEG gives you a half 
dozen colors to choose from 
as well as a wide variety of 
different wipe patterns and 
speeds. The fader performs 
a similar function, allowing 
you to fade the sound and 
picture down to nothing. 

Using both the fader ami 
the wiper, it’s possible to 
edit together a polished pro- 
duct ion with a dean wipe or 

Special effects generators j ' 
such as JVC's JX-W9 Jet you 
take control. |H 



edit between each major 
scene. The SEG even has a 
special function, "auto cross 
input/' that lets you switch 
from one source to another 
(say, from VCR-1 to VCR-2) 
automatically, while disguis- 
ing the tinnsitiun with a 
wipe. But the real fun of 
JVC s SEG comes w hen you 
switch the mode selector to 
Kh'h'rrr. Then you’re able to 
engage any of the five ef- 
fects: defocus, negative, B ^ 
W, colorize and pairtl. 

The colorize and paint con- 
trols are the most exciting: 
They let you turn any image 
into a shimmering paletLe of 
color. These effects are also 
adjustable; You call set them 
low Lo lend a slightly exag- 
gerates! tinge of color [n a 
scene, or crank them up all 
the way Lo create an almost 
totally abstract effect. 

A few words of warning 
are in order, however. With 
ail of ins options, the JVC 
JX-Wp can be quite compli- 
cated to use— ansi the own- 
er's manual isn't much help. 
This isn't a product for the 
person who just Wauls a sim- 
ple way to edit home movies. 
Hut if you like fiddling with 
electronic gadgets, and don't 
mind spending some time 
figuring nut how they work, 
this high-powered S-EG can 
be a lot of fun. 

SEGs aside, it's possible 
to build special effects cir- 
cuits into other products — - 
including VCRs. In fact, 
1987 might be the year of the 
digital VCR. RCA, Toshiba 
and NEC already have digi- 
tal YHK models in stores. 
The digital models available 
so far use computer memory 
chip# to enhance freeze ■ 
frame and slow-motiun. 
They also |>crmlt pictured n- 
pieture. Each ctkn|iany has 
its own twists on the digital 



concept. For example 
KCA's VMT 40iJ adds some 
interesting picture effects 
that can make the image look 
like a tiles mosaic or a color- 
ized |>oster. 

Holiday gift tips 

If you’re stuck trying to 
think of holiday gift idea* 1<ir 
yuui' favorite video buff, a 
trip to a good electronics 
store can help. Here are a 
few suggestions: 
i For the video enthusiast 
whose coffee table is crowd- 
ed with remote controls, GE 
recently introduced an up- 
dated version of its popular 
Coot rd i ,'ent ral u ni versa! 
remote. Sake the Control 
Central, this handheld re- 
mote can learn the functions 
of your existing remote con- 
trols, letting you retire the 
remotes that came with your 
VCR, TV" ;mi I other prod- 
ucts. Priced at SJOth Control 
Central >1 is a simplified ver- 
sion of the original, handling 
up to three products in its 
memory. 

■ As many people using 
8mm camcorders have dis- 
covered, iCa especially im- 
portant to keep 8mm video 
heads clean. Several acces- 
sory com| Janies induct big 
Rib and Nagaokp have re- 
cently introduced Bmm heads 
cleaners that will do the 
trick. And they don't take up 
a lot of room in a stocking. 

» Another practical item for 
home moviemakers is an ac- 
cessory Ions kit,. These are 
available from Ambieu and 
other companies. Some of 
the add-on lenses for video 
cameras and camcorders in- 
clude wide-angle ami tele- 
photo attachments, Used 
projjerly, these lenses can 
lend remarkable versatility 
to a vanu-ra’s hullt-bi zoom 
tens. I w 





BUILD THE BEAUTIFUL BLUENOSE II 






It's A Relaxing Hobby 

In lodey's homed, harried world. everyone needs a re- 
laxing hobby Model ship building - «ha worlds oldest 
hobby - is the surest way to wind down and enjoy a 
creel ive outlet. vpy need no special skills. Just some 
spare time, paltence and a desire lo Duiid something 
worthwhile. As you sec your sh.p model approach- 
ing completion, you'll take pride in your creative 
efforts and newly acquired knew lodge of how 
great sailing ships were burit 

Become A Shipwright of Old 

Even If you've never bull! a model before, 
you can build the Blueness II Like a ship- 
wright of old. you'll build this schooner 
1h@ way real ships were bum 
- using only the finest male- 
dais, ^tou'll plank the hull 
twice;, lirsi with Omgon pine, 
and than with walnut lor 
lasting beauty. Most wooden 
parts, including keel section 
and frames, ere pre-cut lot 
easy assembly. 

Anchor chains, eye-bolts, 
and belaying pms are all 
made of brass Even the 
ruddar bingos are brass, 
just like the hundreds of 
pin nails you'll use to 
fasten the planking. You'll get 
Cotton rigging id hoisl the sails. Thin 
while Mukali wood si rips to plank the 
dock. BeauliM, pra-punted cloth sails. Blocks 
and deadeyes of walnut and boxwood. And a 
wooden pedestal to proudly display your finished model. 

Of course, nothing this beautiful and well detailed can be built in 
a day. Expecl to spend 50 to 100 hours building this mag ni Meant 
schooner Hours ol enjoyment and immense satisfaction Our clear 
instruciion booklet and giant plane make every slags o i construc- 
tion simple. 

You'd expecl to pay over Stoo lor such a high quality hii. But to 
introduce you to sh»p modeling, were offering it at ihe special low 
price Of £69.95. A small price to pay lor a finished model which 
should be worth many limes the cost pi the kit. 

A Link with the Plast 

in 1963. the Bluenose II is the last of Ihe Tail Schooners 
She paraded in the Tall Snips ceremony at OpSail 1976 and again 
sailed proudly al the Liberty Weekend OpSail on July 4, 1906. 
She's an exaci replica of I ha original Biuenoae. a Canadian fishing 
schooner that oui raced New England's fastest fishing vassals in 
the Twenties and Thirties, landed record catches 
of fish, and even ran rum during Prohibiiionf 






A Treasure for the Future 
Our Blue nose n is one of the tmesi ship model Ki ts 
Using only Ihe htgnesl qualily materials, you'll 
create a wooden ship model that's an heirloom for 
tomorrow. A treasure that will be a source of pnde 
for a lifetime. Or a cherished gatt to be remembered by 
lamily and f trends for generations to come, 

A Complete Tool Set Offer 

You don't rifted a whole workshop full of tools to build 
the Bluenose IE - just the basics. We've pul togelher 
a iool package wilh all (he 
lools you'll needl You'll gel- 
hobby knife, mini-hammer, 
pliers, 2 files, rulet. 3 
drill bus, 3 blades. 

ra*or saw blade, pin 

vise, tweezers, sandpaper, glue, paim 
brush &nd wood Oil - a $34 95 value, 
bui now only $19.95 when you pur* 
chase the Bluenose II. 

Order Today - 
Jz Get a FREE Book! 

Orcfer your Bluenose H 
new and gel a FREE copy 
of Ship Models from Kits, a 110 page 
book selling for £7.95. This illustrated 
guide gtves step-by-step msl ructions for 
building the perfect ship model, plus 
dozens of tips from the experts 



Win a Trip to a Ship or Cash 

Build I he Bluenose II and win a I up for two lo 
Halifax, Nova Scotia oi Vancouver. B.C. Or. you could 
take £1000 cash instead! Just enter your completed model 
in our "Wi n a Trip to a Ship" Contest Photographic entries must be post- 
marked by 1TIJ&6 and will be judged by a panel of independent ship 
model experts on the basis of excellence ol craftsmanship and ac- 
curacy. Detai Is about I he contest and lES many pri 2e$ are conlained in 
our 1967 Ship Model Catalog included FREE wilh your Bluenose II Vt 

Special Offer! 90-minute Videotape 

Prefer to see it all on your TV screen? W^tchour new 90 minute VHS 
Videotape. “You Take the Helm''. You'll 1 see the Bluenose II being burls 
by a professional model builder And you'll team 
howto build any plan k-oM raw wooden ship 
modal. Many help! ul hints and secrets lor 
building professional qualny models are high- 
kgriledl You'll be an expert on your first Inp out! 
A $29.95 value, l his videotape is now specially 



HEW'BiHoage lull-soiof 
Snip toodgi Catalog wiiti 
deil»l5 BtewMk? "Win a 
TnpteaS^'C " C<irtW5« 

FREE Wilh order. 

Model Expo, Inc. 

23 JuSl FlOid. F a.rfreld , N J. 07007 

u nOI Completely sfilialiea retiiTp 
A^h<n 30 clays lor a hjl> re^Lrnd 



Yrsil aur slores al. 

?£ JU5l Rniarl Fjjirfipid. NJ 

W Sepgi^cis BMT . tbrrawa. C* 



M odel Ex po ? I nc. za jubc amo, tmrrmha . nj opm? 

VrtQf "*ri.'i| iu build :he Bluenn-5B II K t Please 
IC&- sftndme 

fiiuenose ii units) Ho AL500& and my FRE E 

bsgmnsr l 's handbook lor enJy sea.95. 

Algo me the following a\ Risse special lo* pfief™. 

90-fll ingle VMS VidflOlape 

“You Ta*;& She Halm " 

No. SET5D0 jusl £ 13.95 (a $£995 value} 

Tool Package Ha. MXT1OQ0 now only 
SI 9.95 $34 95 value) 

Ple-aStt include- SJ$0t?r snipping gnri instinwl N J 

PHldMftl ftdd 6- J sales Inn 



priced at $1995 when you order your Bluenose II kit. 
Credit card holders may order by phone. 

Call Toll-Free 800-228-5588. 

24 houfs a day 
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Workshop 
Minicourso 






BY ROSARIO 
CAPOTOSTO 



jaws, sandwich the workpiece between two pieces of scrapwood to 
keep the file from chattering m It cuts. 



Using Files: 
Part 2 



L ust month, we discussed 
files in general and 
touched on how to tise them, 
This month, wk’II Uke^ddfi- 
e t look at filing technique, 
Tn begin with, the work- 
piece should be held at elbow 
level* However, Lhere are 
exceptions. For heavy filing, 
the work is held lower than 
elbow' level. Conversely, line, 
delicate filing requires that 
you sit at the bench and keep 
the work at eye level, There 
are three basic ways to file: 
straight or cross filing 
draw filing and lathe filing. 

When straight filing, hold 
the file diagonal to the work- 
piece and starting with the 
filers point, advance it for- 
ward and laterally across the 
surface, finishing the stroke 
at the file's heel. This tech- 
nique requires a file about 
pne-third longer than the 
area being worked. 

Draw filing is slower than 
straight filing, but results in 
a smoother surface. Use a 
single-cut bastard file, grip- 
ping it at the point and han- 
dle while holding it perpen- 
dicular to the work. Push and 
pull the file over the work- 
piece with even pressure. 

Lai he filing ia often used 
for fine fitting of a turned 
workpiece. You can buy a 
lathe file with rows of teeth 
at an oblique angle to its 
length, but a single-cut bas- 
tard file also works, 

Nest, we n lE conclude nur 
.series with tips on special- 
ized filing- IW 



in straight or cross filing, damp the work firmly. 
Hold the file level and diagonal to the worfcpFece. 
Begin die stroke at the file s print. 



Advance the fife forward and laterally, keeping Ft 
at the same angle. Use even pressure- You should 
end me stroke at the fife $ heel. 



Many files are available with ’ safe" or uncut edges. 
This edge permits filing Fn tight spots without 
Cutting Into an adjoining surface. 



Here, a safe edge fiie Is used to square up an inside 
corner. Note that the work surface Is secured as 
dose as passible to the vise Jaws 



To draw flle r use a single-cut bastard file, l-tald Ft 
level and perpendicular to the surface. Push and 
pull the file along The workpiece. 



In lathe Filing, set spindle speed at moderate to 
high rpftL Lhe a sFngre-Cut bastard or lathe file and 
stroke it In a forward and lateral motion. 
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New Home Security Device 

Stops Burglars 



Introducing the best bargain in 
low cost home security! Now you 
can protect your home and family 
in minutes. 

Better Than Burglar Alarms 

Law enforcement officials will tell you 
a dark house is like an invitation lo a bur- 
glar and that leaving your lights on when 
you are away from home is one of (he best 
ways to make it look occupied. But leaving 
the lights on all the lime costs money and 
rarely fools the professional criminal. 

Let Audio Lites Guard Your Home 

Audio Lite* turn ordinary lights into 
sound activated security systems. If any- 
one even approaches your home. Audio- 
Lite sensors pick up the sound and flood 
your yard with light, room lights come on 
instantly arid intruders are frightened away. 

Never Stumble in a 
Dark Room Again 

Unlighted rooms, stairways and out- 
door areas are often hazardous due to 
inconvenient or hard to reach light 
switches. AudioLiics light your way the 
minute they hear you coming, Just imag* 
me the safely and convenience of having 
your driveway light up the moment your 
car approaches. 



Audio Lite* Work Anywhoro 

Each AudioLite can be adjusted to turn 
on at varying sound levels. With a small 
screwdriver, you set the amount of sound 
needed to activate ihe lights . . . anything 
from a whisper to a loud shout. Lights are 
Timed to stay on up to two minutes Each 
new sound triggers the internal tinier and 
begins a new countdown. So lights stay- 
on while you’re in n ukuti arid go off auto- 
matically when you leave. For quiet activi- 
ties, AudioLite has a manual un-off switch. 

30 Day Money-back Guarantee 

Solid state construction and quality 
craftsmanship means no wear and tear on 
parts. AudioLiics ure UL listed and come 
with a ONE YEAR REPLACEMENT 
WARRANTY. Try our AudioLites for 
30 days, risk free. You’ll wonder how you 
ever lived without them. Ifyoudofft agree 
that they add security, safety and con- 
venience to your home, just return them 
for a prompt full refund. 

Free Shipping and a $20 Savings 
When Ydu Order 4 or Morel 

To give you total home protection, 
you’ll want more than one AudioLite. 
Order 4 or more AudioLiles and enjoy our 
extra discounted price of just $19,95 each. 
That means a package of 4 is. just 579.80. 
YOU SAVE £201 




Protects your home and family. 



Stops burglars by turning on fights before 
they break in. 

Ixtra Bonus — Order Today! 

And, if you order today we'll include 
eight FREE Burglar Alarm Warning 
Sticker* for your windows and doors, w ith 
any order of 4 or more. A $3.95 value. 

Easy Ordering 

Over Our Toll-Free Line 

Order todav by calling: ]-#4M)-525-H624 
(In CA 1400-233-9559). Or, send to 
Progressive Energy Corp., 255 So. Bent 
Ave, Dept. PM 126. San Marcos, 
CA 92069, 



YES, i want to start eflioyinig the security, safety 
and convenience o( Audio Lilas today. It in 30 
days. I am not lully satisfied, ! can return my 
AudicLitei for a prompt refund 

C Please send me . . AiidlDUte^ at 

324.95 each. [Include 52.50 shipping Tor 1. $3 50 
snipping lor 2 or 3.) California residents add 6% 
SAlHlaJl. 

□ I went to SAVE S30 and get FREE SHIPPING. 

Pie a se Send me A or fflor* a I £ 1 9.95 each a long 

with my FREE® ON US 

3 models: (order any combination |. 

Piug[s) socka t(s) Swiieh(s) 

□ Check C MasterCardfViSa □ C.DD. 

Card J 

Exp. Date 

Name _ 

Address 

City .-Slate Zip 




Pmgressiiv Energy corporation 

255 So. Bent Ave.. *B-1 , Depl. PM12B 
San W&rcos.CA 92O0& 

TOLL EREE M1M-S35-M24. In CA 1 -BOO- 233-9559 

19K FT&greasi** Entrgy C«p 



Three Easy Ways to Protect Your Home in Minutes 




The AudioLite Socket ;s 

as easy to use as screwing 
it r a tight bulb. This is the 
AudioLite created for outside 
Hood tamps, tfnv&ways and 
waikways. Works with up to 
150 waffs. 




The AudioLite Plug plugs 
into any standard outlet and 
is designed to be used on im 
terior room lamps. Any room 
wnh e lamp can be sounder 
twatad. The pfug is portable 
and can be used anywhere. 
Wforks with up to 300 watts. 




turns on ceiling lights, its ter- 
rific tor dark stairways, halt- 
ways T enfry ways, basamenfc 
and garages. H installs qoickiy 
and easily in place of your 
present light switch using 
just a screwdriver, ft takes 
only a tew minutes, even for 
a noviCe. tfoorts with up to 
200 watts. { incandescent I 





Lincoln follows 
Taurus 

This final prototype of the 
1 988 Lincoln Continental 
(below) shows heavy influ- 
eivce from the Taurus in rts 
styling. Side sheetmeta] is 
minded, and glass is set al- 
most flush against the win- 
dow frames*. Oversize plastic 
bumpers wrap around the 
corners and extend to the 
w r hee] openings, following a 
design that seems to be 
reaching just about every 



Inside Detroit 



Couj>e does not get into pro- 
duction, its design gives an 
inkling of GM H s planning for 
future car models. 

The recessed door handles 
are a first for a car built in 
Lhe United Staleis, even 
though the hidden design 
has been used in Europe and 
Japan far years. 

The grille shape and detail 
continues a trend that start- 
ed at Oldsmobile with the 
Calais, and can be seen in the 
Toronado and next yeaFs 



BY JIM DUNNE 



Olds 2+2 Hangs Tough 



O ldsmobile probably will 
nut produce this sleek, 
low 2+2 coupe. Chances are 
that t htr car — as yet un- 
named, but already assigned 
GM code letter 6 — will be 
scrapped along with the 
whole Old* Touring Coupe 
concept. 

The latest report from 
Olds headquarters, which 
will not reveal any details of 
the car, is that the "Touring 



medium-priced 4-door of the 
Audi 5000 type to Olds. 

The decision, if true, 
sounds the death knell for 
this prototype. However, 
GM watchers remember that 
the Fiero was officially killed 
not once but twice during its 
prototype stage. One of the 
things LhaL .saved the Fiero 
was ite attractive styling, 
which was seen by many in- 
side and outside of GM 



Lincoln Continental Will Share front-drive Taunts platform In ’BEL 

t’Utlasa Supreme. Rumjier new car modd. The nontra- 

and grille are rounded in the ditional Lincoln grille is low- 

plan view, and the grille <fe- er and wider, but it still car- 

t4fl.il consists of horizon tal ties the Lincoln cue of 

strips, to appear much like vertical bars, 

the Tnronado. Biggest changes are set 

The windshield wiper is for the chassis. Front-drive 

also innovative for North replaces rear-drive, a 3-liter 

American ears. The single VG engine replaces the 5- 

wiper arm ia similar to those liter V8„ and the suspension 

used on older Sciroccoa plus is independent on all fuur 

current Mercedes 300& and wheels. Ford is positioning 

some Rubarua. this model against the Cadil- 

While the windshield wip- lane Seville, but at an expeel- 
er design is a slight money- ed lower price, [Mjrhaps even 

saver, since one blade and below $25,000. 

arm are used in place of two, Big-car lovers need not 
the bigger attraction is its w r orry. The new Continental 

novelty. No other General does not replace the rear- 

Motors car has such a design drive VB Lincoln Town Car. 

yet, though reports from in- That model will continue in 

side GM indicate that a fii- production indefinitely, rid- 

ture Riviera is being tested mg the recent wave of popu- 

with the single wiper ays- Isuity for the older, more 

tem. conventional designs. 

rnr-j. Big Ford 

V\ freshening 

No, it's not an Olds, hot the 
rear end of the 11*88 Ford 
* Crown Victoria. Next year 

JK — - A is a “freshening" year for the 

^ big Fords, with new grilles, 

ZS #— — . iFletisv fnnr to jihuyg 4->J 



OfdimoDKe Touring Coupe may rise from Its own axhea flwo-hlkc 



Coupe is not a viable project 
at this time/ 1 The car was to 
be priced in the $20,000 
range. 

Still, as the photograph 
above shows, development 
work on the car continue* 
even after GM management 
has put its official kibosh on 
the whole business 

The story making the 
rounds in Detroit is that 
General Motors bigwigs feel 
the corporation has more 
than enough specialty 
coupes in the lineup Al- 
lanle, Corvette, Fiero and 
the soon4i>^b^auiiounced 
Buick Reatta — so Olds 
should look elsewhere for its 
specialty car. That leads 
GM's big thinkers to assign a 



(through a variety of "spy" 
photon) as il highly saleable 
feature. Perhaps the same 
scenario will take place with 
this Olds, From the Continu- 
ing development work docu- 
mented in this photo, it ap- 
pears those in charge of the 
project are hoping il wilt. 

Even LT the Olds Turning 



Face {and rail] lift will give the 
SS im an Oh JHTtobWe look. 
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TWS WAGON 
CHALLENGES EVERY 
REASON FOR NOT 



E very year, t he Spi nts Car Club race for five out of si x hou I's. 

irf AnK'rh it holds a series of races w ith a More important, l hough, is that 

class dedicated lo performance sedans, t he 740 finished even race it started. 

But in 'Hh, Volvo gave the race a A statement some of the performance 

linger dimension: t he 740 Turbo sedans cant lay claim lo. 

Wagon. The first wagon to ever com- And one that may make the 

pete in this SCCA series. 740 lufho Wagon something unique 

I he Jesuits? In the first five races, among performance ears, 
the 740 recorded the fastest qualifying The get-up- and-go that gets you 

times twice. And led one endurance v\ here yoirie going. 

VOLVO 

Aatrywcun k'lrcve in. 

■ I Vflti ¥11) NX WM'M AWEMILP L ■ h • J «PM H>4 
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1987 Plans 
Catalog From 




Hovercraft s, outdoor sheds, tine 
furniture, tool boxes. All this and more is 
w i [ h i n your rea c h wh e n you order Popula r 
Mechanics' new catalog of plans for 
1987. Imagine building: 

• a hovercraft that flies 70 miles per 
hour on land or water 

• a wooden deck that makes your 
backyard ideal tor entertainment 
and relaxation 

• a rocking chair made from solid 
walnut and hand caned- a replica 
of the rocker used by President 
Lincoln! 

Hundreds of plans to choose from, many 
never offered before, and all complete 
with diagrams, instructions and materials 
lists. 

Ptus, you'll lind an extensive selection o! 
books and photocopied Popular 
Mechanics' articles that tell you how to 
sail, fix your car, dry out a wet basement, 
clean your VCR and much more. 

So if you want to feel the pride of building 
something, become expert in a new 
hobby, do your own home and auto 
repairs, send for Popular Mechanics' 

1 987 catalog of plans Mail a $1 .50 check 
or money order, along with your name 
and address, to: 

Popular Mechanics 
1 937 Catalog 
Box 1014 
Radio City Station 
Mew York, NY. 10101 




P[j|juiai Melvin :;¥ii gtpublit*l ongir-^ar&l adivr5iOnof 

trio Heaiji Corporate* '336 Thu M^arsi Corporally Armghjs 





How-to videotapes 
available from 



See what you can do! 



Now you can take [hat osd piece ol 
furniture and make il look brand new 
Furniture Refmtshing helps you do an 
expert job by providing a first-hand 
look at [he materials and techniques 
You'll learn the three mam steps of 
refinishing- shipping away ihe otd 
finish and Slain, preparing the wood 
for the new finish and li really, applying 
the new slain and/or varnish finish 
Wi th the aid ol (his videotape, you can 
restore your old wood furniiyre, even 
cabinets, and bring out (he glow of iis 
original beauty (VM-TQG3— $29.96) 



H you're new to doing your own aulo 
repair or want the pcdeel gill for 
someone who just bought a tar, this 
png -hour tape of 20 common repairs 
is for you Last Chance Ga/age shows 
you ways to save money and do me 
job righl, Prom orl and tiller replace 
ment lo Hushing a radiate* to fubn- 
calmg the suspension. All procedures 
are dearly explained and demon- 
si rated, and a clever on ■screen 
numbering system lets you quickly 
fast-forward lo any topic. Ygu n even 
learn how to change your alternator 
and replace shoc k absorbers 
(VM-1002— $24 .95) 



Based on the award-winning public 
television senes oF the same name. 
This Did House shews you in 60 
minutes how easily you can do home 
repairs As on (he k television 
progr am . hos(s Bob Vila, a rog gia* PM 
contribulor, and Norm Abram skiHiully 
demonstrate prefects you can do The 
sen mg is a typical house in need of 
basic lepers and enhancements. 
Among the 1 4 topics-: trimming a door, 
fixing a faucel. glazmg a window and 
instaflmg lracl< lighting. Even 
advanced projects wrll seem easy, 
such as building a deck, mstaiFing a 
brick natio and ^finishing a floor. With 
the cost ol home repairs and improve- 
ments these days, you II save a Jot by 
doing them yourseU 
(VM- lOOt -124 .95) 



TO npnt=p 

Refer to each tape by its order number and send a check or money order to Popular 
Mechanics for the price indicated, Add $2 50 per tape for postage and handling Mail to 
Popular Mechanics, P.O, Sox 1014, Radio City Station, New York, NY 10101. 

Please specify VMS or Beta with your order. Allow four weeks for delivery Returns 
accepted if tape is defective or box is unopened. 




Papular Mechanics is a put?iiCtfl»on ol Hears t Magazine a Division ol The Hsarst Carper anon. 
The Hearst Corporanon Ail rights 







THE NEW PRESTOLfTE CENTURA BATTERY . TRUST YOUR INSTINCTS AND GET TOUGH. 



Demand she toughest Prestofite battery ever 
made— the new. rugged Centura 
Centura s got the guts to get you started when the 
rest of the world stays in bed. Up to 650 cold cranking 
amps to knock even sub-aero starting problems out cold. 

Centura's got the instincts to survive when ordinary 
batteries die. Its high tech design and rugged construction 
combine to tame neat, cold, vibration, and water loss- 
ail those things that "wimp out" regular batteries. 

Centura's even got a tough, fold down carrying handle 
that doesn't go limp when you pick it up. And two 
pairs of terminals, top and side mount, for vehicle 



interchangeability and to make jump starting your buddy 
a breeze. 

Centura's got grit. A tough, 12-month full replacement 
warranty with real guts. The " other guys" wimp out 
after only 90 days. 

And only Centura's got the toughest name in batteries 
behind it. Prestofite For over 50 years our batteries have 
survived their share of jungles in cars, (rucks, even tanks! 
So whatever you're driving, domestic or import, oil- road 
or stop-and-go, your car deserves better than a 
"civilian" battery. 

Go for the guts and grit. Go for Centura. 
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bumpers, deck lids ami light*. The 
chroma steel bumpers will be ^heather! 
in plastic end covers that blend in with 
the reitr fenders. And the trunk will 
have a key luck at the lower right 
comer. Dcwtnj, fenders and all shefct- 
motnl above the bekline sue unchanged 
from ]9iri7, while the powertrain and 
suspension ts earriwi over intact. 

Opels to U.S.7 

Yes p and Lotus Lr>o r if GM goes through 
with a plan to create a new group of 
dealer* for its EuroEH h an imports. Look 
for three line* of Opel* and perhaps 
three Lotus model* to be the backbone 
of Lhe now dealers' showroom hard- 
ware. There's also a chance that Cor* 
vette would be part of the deal, so that 
the dealership could specialize in high- 
performance or European-type sporty 
cars. Biggest reason for the plan: Get 
GM's Opel line on sale in the U.H. tn 
compile against the growing demand 
for midrange European sodajis. Gut 
GM sees the Opel name— the sound of 
the name, not the reputation— a? one of 
its biggest drawbacks. 

Back to France 

American Motors may stop its produc- 



tion of the Allianee/Eneore in the U.5. 
and import the economy sedans from 
France instead. Poor sales of the two 
lines, plus a plan to build larger cars in 
North America, are the reasons behind 
the thinking. AMC will continue to 
build the Alliance/Encorc through 
IPblL Rut after that, their future is 
uncertain. The company wants to make 
its highly successful Jeep line* even 
more profitable >, which could signal a 
move of assembly lines — Jenp going to 
Kenosha, Wisconsin, w r here the Alli- 
ance:* are now built. The larger car*, 
which AMC plans to build in Canada , 
are the Premier sedans, based on the 
Renault 25. 

Caddy full of changes 

Cadillac Will keep the Cimarron as the 
entry-level car in its lineup for the time 
being, and not import an Opel as origi- 
nal \y planned. The decision is partly 
based on another plan to bring in three 
Opel models and create a group of 
dealers separate from those currently 
handling GM car*. Cimarron is sched- 
uled for a mi nor facelift in the 19H9 
model year, but the lire could be 
dropped out of production in 1992. Cirri- 
strrorTa mission is completed anyway. 
The car was originally brought into the 
Cadillac lineup lo give dealer* a fuel- 
efficient small model they needed at the 



height of th«? fuel crunch in 198 L Never 
a big seller at Cadillac „ Cimarron none- 
theless is now sold to a steady group of 
about 20,000 buyers a year. 

Chrysler 88 plans 

Chrysler^ version of the aerodynaml- 
tfllty shaj>ed sedan will make its appear- 
ance nest year when new Plymouth and 
Dodge midster- models are introduced. 
Like the Taurus, the new Chry slerfi 
will have only four doors to start. And 
like Taurus, rounded shapes will domi- 
nate the sheotmetah while glass will fit 
almost flush with the body and doors. 
These cat's will be slightly bigger than 
Lite Le Baron and Lanecr, but will be 
less sporty in appearance. Later, a 2- 
door will added to each nameplate. 

Chrysler'! tail wagon 

Look for Chrysler to try to extend its 
lead in passenger van sales with the 
intrr*.iuctionof a iL tall station wagon" in 
1989. This model will he a Mitsubishi 
product that could be buil! in the ILK. 
at the Diamond Star plant Chrysler and 
Mitsubishi are jointly building in Illi- 
nois. Modeled after the [. N>pu!ar Honda 
Civic wagon, the new wagon will cover 
the lower end of the passenger van 
market and keep Chrysler at least om 
step ahead of its domestic competitors 
in minivan offering*. U* 
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Old House 

Restorat* 




BY BOB V/LA 



Fixing Plumbing 



T here's a Id a homeowner 
can do to keep a handle 
on homo plumbing by learn- 
ing how the system works, 
howto recognize its malfunc- 
tions. and how to repair 
therm before they become 
more peri ous. And with 
some profess iomal plumbers 
charging $50 an hour, there's 
an even greater incentive to 
team plumbing basics. 

Main shutoff valve 

If a serious leak occurs and 
you are unable to locate its 
source H shut off the water 
flow to the house with the 
maim shutoff valve. Test this 
valve periodically and label 
it with a big tag. Make sure 
that every household mem- 
ber knows where it is. 

Pipes 

Every bouse he* two sides to 
its plumbing: the water sup- 
ply system and the DWV 
(drain, waste, vent system). 

The water supply system 
delivers hot and cold water 
to the various fixtures and 
appliances. Its pipes are usu- 
ally made of Vj- or %-in,-dia, 
iron, copper or plastic. 

The DWV system carries 
out waste water. It also 
vents potentially harmful 
gases to the outside. These 
pipes are wide (1^ to 4 in. 
dia. ) and are typically of cast 
iron, steel, copper or plastic. 
You need two primary 

Contributing Editor Boh 
Vila is host of public tdevi- 
sim'x "H ns Old House" 
funded by Owens-Coming 
Fibergtas. 



skills for pipe repairs: mea- 
suring a run of pipe and as- 
sembling a joint. You'll also 
need to choose from a very 
wide select Eon of fittings. So 
unless you're well verged in 
this kind of work and have 
the right tools, you might 



want to call a professional. 

Plastic pipe offers some 
advantages. If 5 light- 
weight, simple lo join and 
ft l, non-corrosive h solft insu- 
lating, clog resistant and in- 
expensive. However, 

plumbing codes do not yet 
agree about where and how 
plastic piping may be used. 

Simple problems 

Fixings leaky faucet usually 
is simple. The method you 
use will depend on what cat- 
egory it falls into: compres- 
sion type, washertes^ or sin- 
gle-handle faucet. 

The most common abuse 
of compression faucets is 
shutting them too hank The 
metal lip around the washer 
begins to grind into the valve 
seat, ruining the seal. Water 
leaking from around the 
stem of the handle indicates 
a defective e-ring or packing 
that wraps the .stem. Re- 
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The compression faucet (leftf ks prone to leak* from being dosed too 
hard, Thh damages the vafrrt seat, mining the watertight seal. Ttw 
washedea faucet fright] is more reliable, but doesn't have inter- 
changeable parts like those for compression! faucets. 
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Malfunctions in a toilet tank tan be caused by mlsaNgnmerrt 
between the stopper and or an Improperly set float hair. 




place all the faulty parts. 

Unlike washer-type fau- 
cm F washerlesa faucets do 
not have interchangeable 
parts. Take the whole assem- 
bly (it's easily removed) to 
the plumbing supply stort- 

Single- handle faucets are 
of th ret types: tipping valve, 
rotating ball and cartridge. 
They do not have washers or 
diaphragms. If teaks devel- 
op, buy a repair kit made by 
the faucet's manufacturer. 

When a sink, lavatory, 
shower or bathtub drains 
slowly or not at all. the usual 
cause is an accumulation of 
hair, grease or debris. One of 
the biggest causes of 
plugged kitchen sinks is 
pouring grease down the 
drain, where it can cool and 
congeal, forming a gooey 
blockage. In bathroom sinks 
and tubs, the leading cause 
of clogs is hair. 

A removable plastic drain 
basket can catch many of 
these substances. But if the 
blockage is not in the drain | 
opening, the problem lies in 
a trap or waste pipe. You 
may be able to clear it by 
pouring three or four pots of 
boiling water down the drain 
to soften the clog, then let- 
ling the hot water run. If 
thift doesn't work^ you 
have three options. 

First, you can use a 
plunger. If this fails, try 
a chemical drain cleaner. If 
neither works, then you 
have to use a drain snake. 
Many rinks have a dean-out 
plug on the bottom so you 
wont have to remove the 
whole trap. 

According to my associate 
on "This Old House plumb- 
er Richard Trethewey, the 
most effective tools for clears 
ing a clogged toilet are a 
plunger and a toilet auger, 
Chemical cleaners generally 
aren't strong enough to pern 
etrate a toilet trap complete- 
ly. Select a plunger with a 
fold-out or extra brim. If 
several minutes of vigorous 
pumping doesn't do the 
trick, use the auger. Aim it 
into the trap area, turn the 
handle and keep moving the 
auger up the trap. Hook the 
blocking matter and ptill it 
out or break it up., rather 
than push it in deeper. 
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Toilet tank troubles 

After a flush, if water flows into the 
tank but the tank never fills , the tank 
stopper probably hasn't relumed prop- 
erly to the stopper seat. This allows 
water to perpetually flow into the bow] 
because of misalignment of the lift-rod 
guide or bent lift rods. You can 
straighten either with your hands or a 
pair of pliers, if the stopper is falling on 
the center a f Us seat and water still 
keeps running out of the Unk, check for 
dirt or sediment on the seat. If the seat 
is clean, the stopper may be worn and 
need to be replaced, If problems persist 
with the hall and lift-rod mechanism, 
you may want to replace it with the 
more efficient rubber flapper. 

If the toilet tank refills after a flush 
but the water fails to shut off, the tank 
ball float may be set too high. To check 
this, lift up the float, balk If the noise 
and incoming water flow: stop, it moans 
the ball isn't rising enough to trip the 
ball-cock assembly. Bend the float arm 
down. If this doesn't do the trick, then 
replace ihe inlet valve. 

If not enough water flows into the 
bowl for proper flushing, chances are 
you don't have enough water in the 
Lank. Raise the float arm about V* in. 

Noisy pipes, frozen pipes 

Banging noises that occur when a fau- 
cet is closed are called water hammer. 
It's caused by water slamming against 
the end of the pipe. The remedy is to 
install a cushioning device called an air 
chamber. This is a vertical length of 
pipe. Capped at the top and connected 
to a water line at the bottom. 

To thaw pipes, apply heat slowly, 
starling at the faucet or valve end. 
Make sure the valve or faucet is fully 
open. You can apply heat with a torch, 
but it's safer to wrap the pipe in rags 
and pour boiling water over it. 

To prevent pi|>es from freezing, re- 
route them to a warmer location. But as 
a stop-gap measure, you can use elec- 
tric beating cable. Equipped with a 
thermostat, it turns on whenever the 
pipes an? at risk of freezing. The cable 
can also thaw frozen pipes, 

Low water flow 

Often, low water flow ago is caused by 
rust or deposits clogging pipes.. To test 
for this, open a cold water faucet at a 
laundry tub or washing machine an (3 at 
a bathroom or kitchen sink.. If the flow 
is low at the second fixture, the pipe 
connecting the two is constricted anti 
will have to be replaced. 

Water heater failure 

A w ater heater can fail from unheeded 
tank corrosion. You can defer corrosion 
and help the heater operate more effi- 
ciently by draining abou t a pail of water 
from its Lank on a monthly basis, HH 





AT JACK DANIELS DISTILLERY we never 
have co go too far to find our Christmas tree. 

The woods around our part of the country are 
full of them. So getting a good one is never 
a problem. We hope you won t have co go to 
too much trouble getting 
ready for the holidays 
either. So you can sit 
back and enjoy this 
happiest of all seasons 
with your family and 
good friends. 
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Science 




A "Moving' Experience 




CapsE’lfl Computer Remote Control set is a srvrp tp put together. 



W e] 1-meaning relative* are forever buying ''learning 7 ’ 
toy* a* Christmas present* for children. Such toys 
more often than not wind up on a shelf, a monument to the 
power of boredom. But this year's New’ York Toy Fair 
yielded a toy that Leaches without subtending to do so. It 1 * 
1 ju>;t plain fun. The Capseta Computer Remote Control 
[ building *et by Play .Jour is a 17- function, motorized con- 
struction system, The parts snap together in a variety of 
configuration* to become robots 1 spaceships*, earthmover* 
and whal have you. 

My ti-year-okl daughter Rachel and my lfj-y ear-old son 
Simon had tile $150 set for an hour before they wore able to 
put together the robot shown above. It has Hashing lights, a 
buzzer and a sot of reduction gears that work In a see- 
through modular capsule. How drive systems Work become* 
quickly apparent to the user as this set comes together. 



Lasers give medicine new vision 



A Harvard Met) sea] School 
* team led by Lloyd Aieho re- 
ports a high rate of success 
with lasers in controlling one 
of the major effects of diabe- 
tes. Roughly 20 percent of 
long-tern diabetics suffer 
damage to blood vessels in 
their eyes. The damage u.su- 
aily widens blo'od vessels, al- 



lowing larger than usual 
molecules to get through. 
This put* pressure on eye 
nerve* and causes partial 
blindness. 

New 1 1 a*er cauterization of 
eye blood vessels in diabetics 
ha* reduced the blindness 
rate to 10 percent . Test.* are 
continuing with this method. 



Higher IQs 

A group of us were gathered 
around Raj Ready, head of 
the robotics institute at Car- 
negie- Mellon University in 
Pittsburgh. He was explain- 
ing the value of the persona] 
computer in artificial intelli- 
gence research, "Parallel 
processing 11 was the term for 
the day. And it ha* become 
the biggest hope among sci- 
entist* trying to make ma- 
chines as intelligent as hu- 
man being*. 

In |>aralle] processing, 
more than one computer is 
used to solve a complex 
problem. Each of the periph- 
eral computers takes one 
chunk of the problem and 
works on it. then dumps the 
solution to a central pnjeess- 
ing unit. Carnegie- Melton 
and several smaller institu- 
tions ai*e working on the 
technique today and expect 
to come up with highly intel- 
ligent systems within the 
next two or three years. 
•Such systems might operate 
a mass transit line, nr moni- 
tor the progress of a post- 
operative patient. 

The problem is being at- 
tacked at several fronts. 
The most progress has 
been made in the area of 
""expert systems.” These are 
program* that contain all the 
data available on tine small 
subject. For instance, theiv 
might be a single program 
dedicated to the mitral valve 
of a human heart. This pro- 
gram would contain data on 
the valve's construction, op- 
eration and history* based on 
thousands of case studies of 
normal and diseased valves. 
A heart surgeon considering 
an operation on a mitral 
valve might put an expert 
system disk on his computer 
and tell the computer his 
present patient's blu*>d pres- 
sure, pulse,, heart histosy, 
weight, disease history and 
other data. The computer 
would then produce the pa- 
( tient's profile suggesting 
several diagnoses. f>uch con- 
sideration might ordinarily 
lake a team of doctors day* 
to generate. Working with 
IBM, Raj and his colleague:* 

: have embarked an a 3-yggf 
study to develop expert .sys- 
, terns. 



Space factory 

The Challenger Shuttle di- 
saster ha;-; changed a lot of 
the discuasion going on 
about our future Bpace Sta- 
tion. Many politicians are 
saying the station should be 
used for pure scientific and 
military purposes only r But . 
there is a groundswdl to- 
ward ded Seating m uch of the 
Space Station's area to fac- 
tory use when the system ! 
goes into orbit in the 1990s, j 

Reliance Electric's Robert | 
Dannenfelser Jr. helped fo- ! 
cus the support last month in : 
a paper released at a NASA 
conference. DannenfeSser : 
predicts that space manufac- 
turing has a sales potential of 
upward of $100 billion a year 
within the next 20 years. 
Pharmaceuticals and metal 
alloys he predicts* will be ; 
the leading items. 

The inajnr element needed 
is electronics, Everything 
working in a space factory 
will have to be automated. 
Dannenfelser says mitmocom- i 
puters can he programmed 
to run a factory of 2500 cu. 
ft. or less. That footage is in 
keeping with current plans ■ 
for Spare Station modules. 

Also, control device* that 
have part* capably of gener- 
ating or receiving electric 
currents are already being 
made. This dual capacity 
mean* that ail the mecha- 
nisms needed to run a space 
factory would take up a very 
small fraction of the area. 

A* we get back into the 
launch mtide with our space 
program, Americans should 
demand the system bo used 
with manufacturing in mind. 
It’s time to bring something 
back from space besides 
moon rocks. 

Student 

scientists 

When the American Associa- 
tion for the Advancement of 
Science holds ite annua! 
meeting in Chicago in Feb- 
ruary, hundreds of research 
papers from high school stu- 
dent* will be presented. . 
High school students and 
teacher* interested in thia 
program should send a self- 
addressed envelope to me h 
and I'll rush you details on 
how to participate. m 
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If the world were a perfect 
place, you wouldn’t 
need a Buick. 



The real world 
includes long 
stretches of traffic, 
terrible weather and 
serious demands on your 
car So, may we suggest that 
you consider a car intelligently 
designed to handle the real world 7 
Were suggesting you consider 
Buick LeSabre. Not because it's 
perfect, but because it is so good 
at the things that really count, For 
example... 

For adults 

Those of us who have gradu- 
ated to adulthood appreciate cer- 
tain significant accommodations to 
reality, A glance at LeSabres inte- 
rior tells you it's rich and hand- 
some. Sit in it and you find some- 
thing even better: true support 
combined with deep luxury, And 
the available 6-way power control 
seat puls a wide range of adjust- 
ments at fingertip control, 

While you're sit- 
ting in that seat, do 
another reality 
cneck and 
you'll find 
* another 
surprise: 
room. You 
have to 
stretch 
to reach 
the far 
Clearly, 

Buick is an automobile built for 
adult pleasure. 

In the long run 

The real world is not kind to 
automobiles. Rain, rocks, potholes, 
mud, salt, ice and humanity all take 



their toli. Buck & 
prepared to light, back. 

Take something as funda- 
mental as the paint. The LeSabre 
finish starts seven layers down. 

First, the body is immersed in a 
phosphate cleaning solution. Then 
it is electrically charged to provide 
a magnetic attraction for paint. 

Only then does the first primer coat 
go on. After the primer coat is wet- 
sanded by hand, a 
platoon of robots 
applies two sepa- 
rate layers of color 
enamel, dancing 
and whirling to 
cover every surface 
evenly and com- 
pletely 

Finally, two coals 
of dear acrylic enamel are added 
to provide a deep, lustrous finish to 
keep your Buick handsome through 
years of life's 
abuses. 



Tq drive 

When all is sajd and done, the 
real rest of satisfaction with a car 
happens behind the steering 
wheel. And Buick is just what the 
driver ordered. 

LeSabre's big 3.8-litre V-6 with 
sequential-port fuel injection is 
there to do the job quietly, easily, 
reliably. Fully independent suspen- 
sion not only smooths the ride but 
also grips the road in a highly 
sporting manner. 

Until the world we live in 
perfects itseir, may we suggest 
that you buckle up and see your 
Buick dealer for a test drive in 

an ne 



For more 
information, 
a brochure or 
a test drive, call 

1-800-87-BUICK 

(1-800-872-8425). 



Where better really matters. 
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SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



9 rip. ,J rar", 0.0 tug, mttm av. psr cigarette by FTC me [hod. 




f n(y^OL&5TOfl&CCOCi3 



- 



Am H Kj 




n 1 1 





* .at 








Sp-ec- 4 Jack Braden or the U. 5. Army's 
Third Hanger Company ex Iti a 
Bfackhawk Transport- He S wearing the 
Army's; latest battle drtSS uniform and 
carries a Squad Automatic Weapon. 



New synthetics and design hit the ground 
running for the soldier of tomorrow. 



BY TIM COLE, Outdoors Editor 
Photos by Brian R. Wolff 



T he time is the future and the place is a 
distant battlefield. Cobra g mi ships and 
Apache attack helicopters secure a land- 
ing zone sind a fleet of CH-fiOA Black- 
hawks, dangling in the air like a parade of in- 
sects, prepares to disembark the army of the 
21st century. 

The threat from an opposing land force is real* 
but so too is the threat from prolonged exposure 
to the sun and rain, rocks and undergrowth, 
wind and snow, To sustain soldiers in this harsh 
environment — lokeep them llghihig harder, 
longer, more safely — the Army has developed an 
array of protective clothing and equipment that 
reties on the latest in outdoor technologies 
From helmets made of DuPont Kevlar, to unique 
1-man shelters that convert into ponchos and 
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KEVLAR HELMET 




EYE PROTECTION 



KEVLAR FLAK JACKET 



LOAD-BEARING 

VEST 



INDIVIDUAL 

MULTIPURPOSE 

SHELTER 



ALPINE 

PACK 



synthetic ■ 
sleeping bag 



MRE RATIONS 



SUMMER GEAR 

Cflpt. Arninel wears new 

sfyie battle drew with Kevfcfr 
fwFrrttc and flak west. Th# Army’s 
new tactical road-bear- 
ing v«t carries AmmeF's 
ammunition, grenade 
pouches and ildearm. 

Part of t be Inlograted 1 
individual fighting sys- 
tem. the vest also ac^ 
cepts a small "patrol 
pack" for ihort rnlisinm. 

The patrol padt fastens to 
[he Internal frame alpine * 
pack, below. Alio mown below 
is a typical f — Of meal r*atfy- 
ta-eat-^wlth camp stove. The 
Amiy s new sleeping bag rests 
Inside the Individual multipurpose 
shelter [lower right H which Torch 
into a 5-pound bundle and con- 
verts to a poncho | upper right]. 



PATROL 
PACK 



compress to tiny Ti-pouhd bundles, the 
Army i* finding new ways to support 
fighting men in the field. 

Much of the work is being conducted 
by the U.S, Army Research , Develop- 
ment arid Engineering Labs in Natick, 
Massachusetts, Natick technicians ei- 
ther modify commercially available ma- 
teriel to suit a rigorous, Army environ- 
ment, or create entirely new gear that 



meets tough Army demands. They 
start by studying the effects of climato- 
logical exposure on. human volunteers* 
who dun various types of prototype 
clothing and equipment and perform 
tasks inside weather-simulation 
chambers. Wind machines, moisture 
makers, heaters and air conditioners 
can du plicate desert or winter condi- 
tions down to precise humidity and 
wind-chili levels Subjects walk or run 
on treadmills that vary in speed and 
inclination while scientists monitor 
Lheir heart rale, respiration and tem- 
perature. Prototype gear is also tested 
ill the field at Army installations like 
Fort Denning, Georgia, home of the 
infantry, and in Alaska. The theme is 



emphatically high-tech, with lightness, 
durability and low hulk remaining, as 
always, the Army's paramount design 
objectives. 

Begin with the battle dress uniform, 
or BDLJ. The olive drab jungle fatigues 
of the Vietnam era are being phased out 
in favor of BDUs sporting specially 
designed camouflage patterns that can 
defeat Starlight night- vision scopes. 
Camo designs are available for desert 
terrain or for the tropics. Camouflage 
makeup is also becoming a standard 
item,, and Natick is working on camo 
paint that doubles us an insecticide. 

The Army has also given priority to 
eye care, anti soldiers of the future will 
be issued H ballistic eye protection 15 orig- 



5 Z 



POPULAR MECHANICS * DECEMBER im 







COLD-WEATHER 
CLOTHING 
SYSTEM r-. 



WINTER GEAR 

Merer AmmeF demonstrates tbe Atm/t new 
extreme mid-weather clothing system, or 
ECWCS [iruer far right], ft consists of layer* 
o9 synthetics [Ike polypropylene, fiber pile 
and moisture-permeable fabric TTw/re 
worn underneath camouflage overwhttes 
(right). New equipment for Traversl ng Show 
and ice ( bottom | consists of coJIapribde 
tkit, climbing shlrti r ski poles, magne- 
sium snpwshoes, tampons and va- 
por barrier boots. SlJwnu step-in 
bindings \\nset betow| accept Ka$- 
tlnger plastic shell mountaineering 
boots and cant upward to ease hill 
dlmblng. 



CAMOUFLAGE 
'OVER WHITES 



MAGNESIUM 

snowshocs 



VAPOR 

BARRIER 

BOOT 



ICE / 

CRAMPONS 



MYLAR CLIMBING SKIN 
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BIVOUAC 2000 

inated by engineers at Gargoyles. The 
brenae' color shields against harmful 
U V rays and the inquirt- resistant poly- 
carbonate lenses have an outer coating 
of silicon. 

The lightweight f bullet-resistan t 
Kevlar helmets and flak vests intro- 
duced lo the public during the Grenada 
invasion are being augmented by new 
pack and load-bearing gear called the 
integrated individual fighting system, 
or IIFS- Heart of the concept is a 
redes igned web harness used to carry 
ammunition, grenades, canteen, en- 
trenching tool and aidearm, The har- 
ness ta called a tactical load-bearing 
vest (TLBV) and distributes weight to 
the upper torso instead of to the waist 
and lower back. The TLBY is also 
designed to be worn light, enhancing a 
soldier's freedom of movement. 

The big advantage of the tactical 
load-bearing vest is the way it works 
w r ith the remaining two elements in 
IIFS. Soldiers on extended bivouacs 
use an internal frame alpine knapsack* 
heavily fluidified by the Army from the 
Tawp Alpine pack, ta include a smaller f . 
"patrol pack” attached to the top. Tl ie 
patrol pack detaches from the larger 
alpine pack and snaps to the tactical 
load-bearing vest for short-duration re- 
cons. The infantryman is thus free of 
excess bulk and weight during tactical 
situations, yet has the advantage of 
sufficient short-term storage. 

Predictably, the new backpack also 
has a compartment for a stuff able syn- 
thetic sleeping bag. The Army's latest 
cold -weather bug was developed from 
the North Face Big Foot. Materials 
consist of an all-synthetic inner bag 
insulated with Celancsc Polarguanl. 
An outer cover Is made of a moisture 
vapor permeable synthetic, like Gore- 
tex, and the whole arrangement is 
shorter and wider than sleeping bags 
found in I he marketplace r conforming 
to the size and shape of the 95th- 
pereentile soidier. 

MuJtf purpose tent 

The cold- weather bag fits inside the 
Army's new pup tent, or IMPS, which 
stands for individual multipurpose shel- 
ter. Conceived by Ecotat, IMPS con- 
verts from a single-man tent irwrorpo- 
rating an insect-proof screen liner to a 
hammock, ground cloth or calf-length 
poncho capable of covering a soldier's 
alpine pack. Two IMPS zip together to 
form a 3-man shelter. 

To nourish the soldier of tomorrow, 
personnel at Natick labs have contin- 
ued to improve infantry rations, now 
dubbed MREs. or meal, ready-to-eat. 
Replacing the meal, combat individual p 
or MCI, rations, which were baser! on 
canned food technology, MREseomp in 
lambuated pouches of polyester fiber, 
aluminum foil and polyolefin. Fond is 



sealed and sterilized externally with 
heat. MREs weigh less, lake up less 
space and store fiat. 

Members of Natick's food engineer- 
ing lab are proud of the variety MREs 
offer-entries of beef stew and chicken 
a la king, for instance, and desserts of 
chocolate brownies and cakes. A soldier 
can heal water in a standard -issue can- 
teen cup using a trioxane fuel tablet, 
and warm up food Inside individual 
pouches to 1&0° F in three minutes. A 
typical MRE also contains matches, 
gum and snacks (but. alas, no cigareU). 

There are many challenges in main- 
taining an effective fighting force in the 
temperate zones of the world, and Che 
warm-weather gear just described goes 
a long way in satisfying the infantry- 
man's basic needs. The challenge of 
living, moving— and fighting— in eoid- 
weather &ones is exponentially greater. 
Natick has met the challenge with the 




Battle dress uniform of the Vietnam era. Just 
30 year* ago: Note steel-pot helmet, ALICE 
pack wtfhi external frame, solid OD jungle 
fatigues and old-style combat boots. 

extreme cold- weather clothing system, 
or ECWCS, that adopts Lhe 'layered 11 
approach outdoor clothing makers use 
to fight sub- freezing temperatures. 

ECWCS is effective from 40 Ll above 
Eem to 60 a below zero Fahrenheit and 
begins with an inner layer of polypro- 
pylene. considered the state of the art 
in cold- weather underwear. The zip- 
pered tup and stretch-waist bottoms 
maintain warmth arid wick perspiration 
away from the skin. A polyester fiber- 
pile shirt and matching bib overall come 
next, followed by coat and 1 reuser lin- 
er^ of polyester batting. 

Tough cold-weather field trousers 
—laminated and moisture permeab- 
le— are worn on the outside in conjunc- 
tion with a specially designed moisture 
permeable camouflage parka. The 
Army has built into this unique over- 
coat special ventilators, inner and outer 
pockets, arid a custom internal snow- 
shedding skirt, Nomex mittens and ba- 
laclava prelect hands and face. 



Insulated white vapor banner bools 
complete EC WES, They're equipped 
with a special valve that bleeds off air 
expansion during high-altitude air- 
borne operations. The next generation 
vapor barrier boot (pictured in black) 
has a reeonfigui'ed sole and is being 
made compatible with ski bindings and 
snowshoes. Familiar "cverwhitea," a 
baggy linen 2-piece suit, are Worn over 
ECWCS to provide camouflage. 

Compact sk is 

A laboratory at Natick is responsible 
for developing "nvenmow traversing 
equipment,” and the result is light, 
durable and compart. Fur instance, the 
skis currently being tested disassemble 
into two pieces so they can be carried 
easily by a paratrooper, who reassem- 
bles them mi the greurd by fitting 
together a carefully machined dovetail 
joint that’s tapered on one end, A clevis 
boll keeps the skis together. 

Skis are designed to be: worn with 
high-tech plastic-shell mountaineering 
boots from Kastinger. They come 
equipped with a leather and wool lace- 
up insert that can be worn around camp 
and provide enough support for a vari- 
ety of strenuous wintertime activities 
like skiing. TheyVe particularly suited 
to mountaineering ami ice-climbing 
when worn with special articulating 
crampons developed by Chmiinard. 

The Army has improved a soldier's 
skiing performance by using LSiivrettra 
step-in bindings, which cant upward 
tluring uphill climbs. Fatigue factor is 
greatly diminished. And when the 
Army's now portable Mylar "climbing 
skins" are attached to the bottom of the 
skis, a new-tech twist on the old mohair 
trick cross-country skiers use, at! -ter- 
rain performance can he achieved. Add 
to the Army's new skiing system a pair 
of twist -lock telescoping ski poles — also 
collapsible for airborne operations. 

An Army-developed* magnesium- 
frame snowshoe w r ith plastic-coated 
stainless steel webbing can also be 
worn with the vapor barrier boot. 

The TLBV is worn outside the over- 
whites (a compromise in access to am- 
munition over absolute concealment] 
and Natick working on a new type of 
canteen for extreme climates (pic- 
tured), that has greater insulation for 
very cold, or very warm, weather. 

All of lhe gear developed by Natick 
will someday join on the museum shelf 
the various styles of battle dress that 
the U.S. Army has relied on for aver 
two centuries— from the blue coat and 
tricorn hat of Valley Forge, to the 
fanciful Zouave fez anti breeches of Bull 
Run, to the steel pot and OD fatigues of 
Pa Nang. Bui until something better 
comes along, Natick is serving Lhe 
fighting man with the ultimate in cloth- 
ing, foot! and shelter. m 
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■THE GREAT M 
AMERICAN CHASE 



PM toughs ft out on America's side roads. 



TEXT AND PHOTOS BY STEVE PARKER, West Coast Editor 



in# 

■■■V llS.iT 

son can part 
with up to $7500 in entry 
fees, spend thousands more 
in expenses, and race a ear 
he may have paid hundreds 
of thousands of dollars for In 
grueling, cross-country com- 
petition? Check out the 9ft 
entries from all over the 
world in the Great American 
Race (GAR). Professional 
rallyistSi wealthy business 
people out on a lark, just 
plain folks who happen to 



love cars * . . they were all 
there. And so Was RupULAB 
Mechanics. 

The GAR ia a time/speed/ 
distance rally for cars, 
trucks and motorcycles that 
are more than 50 years old. 
Starting in Anaheim, Cali- 
fornia, and winding up 11 
days later in New York City, 
drivers get to see the nation, 
develop rally skills, havi- a 
lot of k, and maybe even 
PMs entry brave* me rain on the flatiin ids onndFana ft-opk wtiik a win a lot of money. 

1735 Ford has dear sailing (above) to lake third overall. There are some truly exol- 
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R^glop an PhapEmn | right J 
provided ml n imal protection. 
Standing behind the PM 
entry \ below, from left] are 
navigatorJfrn Edwards, 
mechanic Gary Evans, 
owner, 'driver Dudand 
Edwards and mechanic Fritz 
J-fady. Sable support vehicle 
and author Parker are at rear. 





ic entries, as well us a guggle of more ordinary cars. 
Stalling with EiirO|jt j , we find a LSI05 HMW Roadster 
piloted by two German counts currently living in England. 
From Italy, there's a supercharged A I fa- Romeo. England 
provider a rare 1^86 Jaguar SS-HKi and a 1322 Rudge- 
WhU worth motorcycle. Japan offers a 1336 Catsuit mod- 
eled after Austin cars of the time, with a top speed of 32 
mph and an aJhJapanese crew. A 1HKJ7 Thomas. Flyer was 
the winner of the great race around the world from Paris to 
New York in I3ft8, This is the car's second race in SO years. 
Fleshing out the entry list are an assortment of Fords, 
Chevy* and other fascinating antique cars and trucks. 

PM chose to support a 1336 Ford Phaeton — Thv Spirit Of ' 
WiitK'jt-lktftr — owned and piloted by Durkmd Edwards, 
His 2I-y ear-old son, Jimmy, served e*s navigator, 
Edwards runs a restoration shop near Wilkes-Barre, Penn- 
sylvania, ami felt there should be a local entry. After alt, 
Wilkes-Barre was the next- to -last stop and would linst the 
celebration at the end of the event, which tied in with a 1- 
day July 4th celebration called, appropriately enough, the 
Great American Festival. 

Although Edwards enjoys working on other people’s old 
care, il had been his dream since Lhe event began three 
years ago to swing an entry in the 1 Great Race. Not many 
people can afford to enter an event that requires driving 
and l Tailoring across the country twice, with a 50-year-old 
car. support vehicle and crew. So our media entry, worth 
57ftOtC went a long way. and local businesses covered 
expenses like ga.s, hotels and meals. Rut Edwards pur- 
chased the car himself, and spent months preparing. Ford's 
Los Angeles office provided a Mercury Sable chase car for 
PM and a news team from Lhe Wilkes-Barre 7'utiex Leader^ 
which filed daily reports on lhe home Learn. 

The GAR isn't really a. race, but a time 'distance rally. 
The object is to arrive at the checkpoints at exactly the 
right lime, nol just in the Jeasl amount of time. No 
odometer is allowed, but u speedometer is, and only one 
analog stopwatch and analog wrist watch can be kept in the 
car. Several modifications are allowed, Including improve- 
ments of braking, cooling and fuel systems. On our Ford, 
Duriand installed a high-capacity radiator and an extra fart 
in front plus an electric fuel pump to overcome vapor lock. 

Route instructions are given to the drivers every morn- 
ing. Those coming closest to perfect time at the end of each 



day win. Hidden checkpoints scattered along the route 
keep careful watch over each car. Experienced raJlyiste am 
finish an entire day less than 20 seconds off a perfect time. 

Having extra people in the car, creeping up to check- 
pelnls h keeping notes on unauthorized note paper h even the 
filing of written prelects can all add up to heavy time 
penalties. Daily winners gel $5000, second place S^IKMJ and 
third Sim On the: final day, closest- to -perfect time 
garners a co ml 5100,0(10. 

ItV a grueling event for cest and crew, and since Lhe 
Edwards had no previous rally experience, we hardly 
expected them to beat the pros in the field, Just getting to 
Manhattan by July 5 would be reward enough. 

Day 1 — Disneyland to Palm Springs 

The competitors parade down Main Street nf Disneyland, 
and the ears are right at home on the turn-of-thn-century 
cobblestone paving. Rut lhe beamy of a anthem {California 
morning turns into a hellish late afternoon in the desert. 
Some 12 cai-s do not finish (DNF) the day, victims of the 
heat, Palin Springs register 98 s F at midnight. 

Day 2— Palm Springs to Grand Canyon 

Desert Center,. California^ has never seen anything like it. 
The tiny town in the middle of the Mojave is a designated 
gas stop, and lhe local 2-pump owner ean’l remember the 
last time a 1316 Crane Simplex limousine filled s er up here. 
At noon we enter Needles, California, where the outside 
temperature gauge on our Sable registers 1 17 J ! After a stop 
in £cligman, Arizona, we hit the final slrelcb of the day to 
Grand Canyon, arriving at sunset, when the Canyon is most 
spectacular. Our climb in altitude has dropped tempera- 
tures into the high tffte, and the nighttime sky over the 
Grand Canyon is. full of more stars than anyone can 
remember seeing at one lime.. 

Day 3 — Grand Canyon to Albuquerque 

The Monument Valley morning run is inspiring enough, but 
fades in comparison to the sheer majesty of the meadow's in 
the high country 7 of Arizona and New Mexico — wooded. 




Fit itopJ This 1^35 BMW isn’t likely to flntf anything except gas 
and munchiei at this rural service station In California. 
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The 1 924 Benifey Boyi are at top. Goodyear s 
remMtd 191? Packard truck [atiove] re-creaies 
1918 erosa-ccKintry run. The 30s -ityle Ford d! rt- 
Crack racer brave* New Mexico fi*at (right ). 



gr&jsay plains that stivU'h forever, by hunitilHLii 

peak-s, We‘i? j following ILri lo B hut as much as possible the 
rally cars an- directed off the main highway and onto 
sEirricemads. Through Gallup, New Mexico, ami amiss the 
Continental Divide we forgy on, arriving at Albuqcr^ue 
about 6 i?, til. 

Day 4 — Albuquerque to Amarillo 

People are starting to pay attention to timing sheets, as t he 
GAR computer sorts itself out from some initial eunfnsion, 
We in the S/w'w'f 0/'l\\\*frex-lwrtr are just happy the tar is 
still running. However, the first stay out we garnered a 
respectable 45th position, and the next day a 37th. The 
team improves with practice, Pulling into Albuquerque 
with a busted speedometer, we finished 1 lih i-n day three. 
Today at Amarillo it's m *Kh place. but team manager Lee 
McDonald cautions us in stick to the race plan of merely 
finishing each day, worrying a bout position second. 



Day 5 — Amarillo to Tulsa 

MeDmiald's admomtion is ttvll-fotmded, Tfa' S/tirtt hxv & ks 
down just a lew y uiijs beyond a rheckpoinl outside Cl hum 
< )k lain mm. wit li an overheated mu I. The ear is loaded inti a 
trailer anti hauled into Tulsa. We DNF hir the day. tin- low 
}KHnt of the nip. During the night, the crew impositions the 
mil to a cooler spot under the hoorl. 

Day 6— Tulsa to St* Louis 

We jail I into St. Louis in the middle uf a Hpeclarulm 
summer lightning strum Altera week of four horn's night h 
rest, the- summer rain feels especially refreshing. 

Day 7 — St. Louis to Indianapolis 

Torrential rains mark this day of competition. We make do 
without windshield wipers, and only rain gear provided by 
one of the sijnnsors makes th e trip hearable. We drive into 

■ If I flURV lt**~ 
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PM COMPARISON TEST: 



A year or so ago, He'd given up ike station 
wii^on for dead. The big. old dinosaurs 
were gone Lind their downsized replace- 
ments just weren't up to the job. Minivans looked 
like they were taking over hnih the family and com- 
mercial markets that once were served hj station 
wagons. Make no mistake, those practical, easy- 
handling small vans have put a big dent into the 
wagon market, hut they sure haven't killed it. Some- 
people jusl prefer a wagon— they don’t see them- 
selves as van types, mini or olherw ise. 

Sniffing out this market segment, carmakers have 
devr toped a whole new tine of high-tech wagons to 
give the minivans a run for your money. Some of 
them are brand-new designs. Others are adaptations 
or improvements on existing wagons, but wagons 
that have only been on the market a few years and 
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were already light-years ahead of the old dinosaurs. 
Thore’s not a tail-wagger in the group. 

We identifier! eight of these wagons, starting with the 
futuristic Audi 500^ which started the high-tech wagon 
trend, We had to include Fun IV lookalike Taurus and 
Chevy's nimble Celebrity Eurosport. Volkswagen 1 * 4- 
whecl-drive Quantum Synchro is about as high tech as you 
can get — an Audi in VW clothing, Peugeot V SOS Turbo is a 
surprising performer > and Volvo actually races its 740 
turbo wagon in Lhe Showroom Stock class because it's 
faster than the equivalent sedan. Nissan V Maxima is a 
perennial favorite. Toyota’s Cressiria wagon is being re- 
placed with a new upscale wagon version of the Camry, 

To see for ourselves which of these wagons is truly most 
wondrous, we tested them at Raceway Park in English- 
town, New Jersey 1 and over the road outside Princeton. 

Volvo 740 Turbo 

Volvo's 740 Turbo is about the ultimate refinement of the 
■conventional front -enguie/r ear-drive .station wagon. Com- 
pared to the sleek Taurus, the frumpy Volvo is distinctly 
old-fashioned looking. On the other hand, the Volvo pack- 
age works better than other cars that took better on Lhe 
spec sheet. And Volvo's 160-hp, turbocharged, intercooled 
4-cylinder is Lhe most powerful engine in this class, not to 
mention one of lhe most technically advanced. 

In the quarter-mile, the staid Volvo walloped the compe- 
tition by half a second and a mph. Mid-pack finishes in every 
other test, plus an embarrassing last place in braking — pro- 
bably due to brakes tbaL badift been properly bedded-in 
before we started — dropped the Volvo to Lb in I in our track 
ranking. But, don't be misled As our track test driver 



summed up; 'The Volvo is the most stable anti secure 
wagon you can buy. And il gomV* Even with a $22,000 price 
tag, the 740 Turbo is the stripper version of this car Our 
testers were disappointed to find a manual sunroof and 
manual miiTors on a car this expensive. 

Features our testers specifically liked include the conve- 
nient pushbutton overdrive switch atop the shift knob 
("handier than a eikth speed"), the driving position Treal- 
ly like the big steering wheel and nice instrument layout' 1 ), 
and the ease of maintenance ("a snap to service"). 

The Volvo's balanced |*erformance and overall ambience 
are what made it a winner. Every tester mentioned the 
marvelous handling and acceleration (“passing is a joy”), 
and the Volvo's “air of solid self-confidence. 11 

Peugeot 505 Turbo 

The most pleasant surprise of this lest was Peugeot's 
opulent 505 wagon. The curvaceous Pininfarina look is back 
in style in our Aero Age, and still handsome after all these 
years. The white paint job on our test ear was flawless, the: 
blue leather interior bedonisticuUy extravagant. 

Compared to past Peugeot*. the current 505 has terrific 
ergonomics, with logically laid out controls and comfortable 
chair-height seats. The interior doesn't measure any larger 
than the competition, but it feels more spacious. 

At the track, the 506 performed remarkably well. Thanks 
to its iilbncw turbo Cylinder, it was the only wagon besides 
Lhe Volvo to break 17 seconds for the quarter-mile. Jt was 
also second on the- skid pad and securely near the top in our 
other Lests. 1 1 even holds more grocery bags than the 
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SPECIFICATIONS AND DIMENSIONS 


Mfl 


BASE 

PHICE 


PRICE 

AS 

TESTED 


ENGINE 


T6AHS- 

MI5SI0N 


W8f£L 

BASE 

PJ 


LENGTH 

(in.) 


WEIGHT 
lift 4 


Audi £0005 


$20,625 


$23,040 


UO-hp SOCK 
2 2'litor Inline 5 


5-suaed 

manual 


105.8 


182.7 


29*4 


Chevy Celebrity Eurosport 


S54& 


15,622 


125-hp OHV 
2 8-Mer V-e 


3-sp 

automatic 


104 9 


190.8 


20*0 


Ford Taurus LX 


13.921 


16.2*6 


1 40-hp OHV 
3.0-liiet V-6 


4-SpO€d 

automatic 


195.0 


121 9 


3165 


Nissan Maxima GXE 


16,635 


16,903 


152-hpSOHC 
3.0 -IiIbt V-6 


4-apwd 

.automate 


100.4 


184,6 


■jm 


Peugeot 505 Turbo 


20.900 


21,315 


150-hp OHV 2.?. 
lifer lrmrwa-4 Turbo 


5-spced 

iiwivat 


114. t 


198.9 


3230 


Toyota Camry LE 


14.168 


16,063 


S 15-hp DOKC 
2 .0-SiLOr In-line 4 


4-speed 

auScmah: 


t02 4 


1831 


3010 


Volkswagen Quantum Synchro 


16.64$ 


19,349 


110-hp &OHC 
2.2-Mler lrtline-5 


5-spaod 

manual 


1004 


103 1 


2535 


Volvo 740 Turbo 


21 .355 


21 ,675 


160-hp SOHC 2 3- 
lilOr MirtiM Tu*bO 


4 -speed manual 
- ftMOrdrivd 


102 1 


108.4 


3104 



1 0«&1 wfiil& weaving through seven cones placed 1 00 H apad . <hc haohor lhe speed, the tunic* the lran&j&r>i handlmg 

? -G-fQfce? gener^led during Steady-state cornering around a 2G0-ft.-dia. (srcl e; qw ctockwi^e qcm ceiintefctockwjM 

3. The number cl slandant-E-LZB grocery bags thal will eland ogrighli 1 -in. crush space pemvtled) n IrunK w4ft rear seals up 

4 . Cubic Fddaga in cargo area Wilh rear seals down 
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TOYOTA CAMRV 



competition, a holdover from its- commercial van origins. 

Toyota Cairtry LE 

Wo originally asked Toyota fur a Cressidu wagon, but 
Toyota's people talked us into trying the new Camry + which 
they're obviously grooming to move op-markeL as the dollar 
drops against the yen. As it turns out,, the Camry actually 
won our track test — mostly because of an unbelievably 
spacious cargo area and a fuel-sipping engine. 

Our testers liked the basic Camry package, with the 
exception of the "horrid DaLsUn 810 tail lights/ 1 The conser- 
vative, slab-sided body is beautifully put together, and 
unless you put them side-by-side, it F s hard to tell the 
difference between the Camry Ll£ and the older Cressida. 

Inside, our tesles-s praised excellent ergonomics and 
great cuntmls. Even with all -season tires and the smallest 
engine in this group, the Camry was a mid-pack performer 
at the track, With Toyota's 5-speed instead of our test car's 
4-speed automatic, the performance would have been 
better. Indeed, the most criticized feature was this balky 
transmission, with ratios too widely spaced. 

The Camry outperforms the Cressida— not to mention 
most of the cars in this group— but we could never shake 
the feeling that the Camry was Lh over its head. The 
Cressida feels like a big luxury car. The Camry feels like a 
compact. We’d say Toyota 1 * marketeers will have to work 
hard if they expect the Camry t<j replace the Cressida in 
upscale American drivew ays. 

Volkswagen Quantum Synchro 

Far thousands of dollars less than an Audi DOT), VW will 
sell you a wagon that is not only more fun to drive and just 



Extra credit for versatility 



fortf s gone to great lengths 
to make (he Taurus a useful 
wagon, not just a big box. 
Rear luggage area ft| can be 
expanded for cargo In the usu- 
al way \2 1 Picnic Iray |3J fpJds 
out. third seat HI flips up from 
hidden storage well |Sf 



TEST RESULTS 
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m 
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TflUHK 

SPACE 1 
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mi 
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RO AO 
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so 
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1 20.02 


4 


7 


0 
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2 


5 
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T7.54 <® 7B.79 


153 
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18 
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5 


7 
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57-76 
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29 
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2 
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2 
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56 03 
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2i 
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f 


6 


3 


10'1M3 
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17 
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5 


3 


4 
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16.57 ® 84.64 
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57 57 


.7^ 78 


20 


72.& 


129,62 


3 


1 


1 
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7 Subjective ranking on ihe road by a roam ol losters. cars are graded by Feel," independent e? lesi track resets. 
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WONDER WAGONS 

as comfortable, hut fitted with the same 
full-time, 4- wheel-drive system used fo 
Audi Quadras that cost nearly twice as 
imjfch. Unlike mcisst 4^4^, the VW.'Audi 
system is always engaged, but you cm 
choose to kick the rear differential and 
the center differential if conditions get 
really slippery. 

The Quantum Synchro is a variant of 
the Audi 4000 CS Quattro sedan. In 
either guise, this is more a classic Euro- 
pean sports machine with “throwahle 1 " 
handling, precise steering, excellent 
midrange acceleration and an effortless 
cruising speed— all the things you VI 
want in a German mad car. 

The VW was tops on the skidpad. 
third in acceleration and near the top 
everywhere else. Even leaked in -Iwd, 
it returned the second best fitel econo- 
my behind the Camry. A relatively 
small interior anrl limited cargo room 
lowered its score at the track. 

It's not perfect. The bade Quantum/ 
Audi 4000 has been around for years, 
sand it’s beginning to seem dated. One 
tester said: ‘Tacky op-art interior is 
terrible!" Another added: "Scirncco- 
based seats have been a VW pain in the 
bult for years, Wien wilt they change? 11 
Bui overall our testers voted the 
Quantum the most fun to drive- 

Ford Taurus UC 

As you may already know, the Taurus 
(and its identical twin, the Mercury 
Sable) have been runaway sales suc- 
cesses for Ford. The Taurus look? like a 
spaceship, but it drives like an Ameri- 
can car. That's a compliment, not a 
criticism. The Taurus is a jroorf Ameri- 
can car. It's comfortable, predictable 
and easy to drive, At the track, il was 
last or nearly so in every lest. But truck 
numbers art not what this car is all 
about. 

Our testers tailed the Taurus ele- 
gant, strikingly pretty and the best- 
looking wagon ever. Surprisingly, the 
Taurus interior doesn't match the exte- 
rior. Our test tar was upholstered in a 
fuzzy gray fabric that looked like mouse 
for, and more than one in the group 
complained about assembly techniques 
that left trim screws exposed and un- 
sightly gaps between pieces. 

Among the features our teeters criti- 
cized were the column shifter in a 
sporty car, the fake woodgrain dash- 
board. and the optional digital instru- 
ments. Most people who buy this car 
will be more impressed by the estra sun 
shields on the sun visors, the dual 
vanity mirrors, and the optional tail- 
gate picnic table. 

We have to admit that Ford knows 
its market. Still. we r d like lo see more 
horsepower to bring the Taurus up to 
par with other cars of this type, a 
better- finished interior upholstered in 
more durable fabric, brakes that are 

*2 



capable of locking a wheel in a panic 
stop if necessary, and handling Chat 
doesn't gel ail mushy when you push 
the car bard. 

Audi 5000 S 

Audi invented the Wonder Wagon mar- 
ket when il introduced the 50G0S three 
years ago. Remarkably, the Audi 
doesn’t look dated in l he least. 

Audi’s 5000S interior is meant to he 
equally advanced, bul we Lhink it's 
overdone. "Bizarre, to u baroque for my 
taste" was a typical comment. Despite 
the fi-ivay power seats, it's hard to get 
comfortable, and testers of all sizes 
found it difficult to get properly posi- 
tioned behind the wheel. 

Other ergonomic complaints were 
pedals that are too clo&e together and 
off center, and small windows anil high 
belt-line creating a closed-in, claustro- 
phobic feeling. Rear vision is particu- 
larly poor due lo the maze of spoiler, 
wiper and pillars. A mild redesign could 
solve all our complaints without losing 
any of the Audi's unique style. 

The 5000S costs more than the other 
cars in this teat* yet it was a mid-pack 
performer. You can order it turbo- 
charged, of course, but that ups the 
price. None of our road testers ranked 
the Audi higher than fourth, not even 
the lone enthusiast who said: ’This is 
the best Audi I've ever driven. " The 
rest of us preferred VW’s Quantum 
Synchro, which after all, is an Audi 
with a VW emblem. 

Nissan Maxima GXE 

We liked the Maxima sedan we tested a 
year ago, considering it a bargain at 
$ 13,500. The yen/dollar relationship 
has changed all that. This Maxima wag- 
on costs a heady 417,000, which brings 
it into competition with an upscale 
group of serious sports machines. 

The Nissan finished last in our track 
testing, and mid-pack in the hearts of 
our road testers. As one driver put it: 
"The Maxima is confused. It's been 
Americanized, which leaves it without 
a clear image. It's not very sporty, but 
not luxurious enough, either." 

There's nothing wTong with the basic 
Maxima package. The conservative 
styling is fine. Fit and finish is excel- 
lent. But our testers weren't as happy 
with the offbeat "designer" interior. 

By for the beat part of the Maxima is 
its smooth 3-liter VG engine, shared 
with the Hardbody pickup and 300 ZX. 
The car goes, slops ami handles well, 
but the limits are not very high. 

The Maxima's good performance, 
smoothness and obvious quality cap- 
tured supporters; its busy interior and 
“synthesized nag"' vocal warning sys- 
tem turned off others. There is nothing 
wrong with the Maxima that a couple of 
good design engineers couldn't fix in a 



week- At that point, this would turn 
into a true Wonder Wagon. The basics 
are already there. 

Chevrolet Celebrity 
Eurosport 

What a disappointment - The last Euro- 
sport we tested was a sedan that we 
called one of the best bargains oti the 
mad. At that tisne^ our test Celebrity 
Eurosport was equipjjori With the stiff 
suspension, more powerful H O. VB, 
top-grade Eagle GT tires and a variety 
of heavy-duty parts. Although Chevy 
say a that its standard 1987 multipoint 
foe! injection V€s now has the same 130 
hp as the HA), V6 of the original Euro- 
sport , it sure doesn't feel that way on 
the mad. 

Compared to that fondly remem- 
bered Eumsport sedan, this wagon 
seemed to im down on everything— 
handling, power, ambience. It's a Ce- 
lebrity wagotl w ith blackout dfjor han- 
dles. Instead of being an inexpensive 
raaebbumer, the EuroSport is now a 
116,000 family station wagon, distinctly 
out of date compared to aixhrivnJ Tau- 
rus. In our track testing, the Eurosport 
finished sixth. It's perfectly competent, 
just not the Q-ahip that we remember. 

Our testers voted it resoundingly 
last. "This thing drives like a Mommy/ 
Daddy station wagon with painW trim 
instead of chrome. It’s neither Euro nor 
Sport/' said one tester. 

Our track test driver felt quite 
strongly about the Eurospurt. "This 
basic wagon is excellent anti the quali- 
ty is surprisingly good. The handling is 
stable anti predictable, but there’s lots 
of bump steer and chatter through the 
steering wheel at high speeds. The 4- 
speed automatic hunts and pecks an- 
noyingly, and the 2.8 V6 just doesn’t 
feel like it has 130 hp. The brakes are 
very poor — lots of fade. On paper, the 
Eurosport may not have changed much 
since , H4 1 but the new generation of 
Wonder Wagons runs rings around it on 
the road." We thi nk its time for Chev« 
ralet to update the Eurosport to keep it 

competitive. 

Conclusion 

This was one of the closes! tests we’ve 
run in years. Even the last place finish- 
ers are good, solid wagons, they just 
lack that certain something that distin- 
guishes the winners. Cali it perfor- 
mance, call it style, call it elan, the 
Volvo and Peugeot have most of it. 

The Eurospori, Maxima and Camry 
could bo world class with jusl a bit of 
massaging, while the Audi 5O0O and 
Taurus have been so successful, their 
manufacturers need no advice from us. 
The wagon that we think haw the most 
potential is VW s high-tech Quantum 
Synchro. Spiff up the interior and this 
would l^e a Wonder Wagon, indeed. IW 
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FANTASTIC 

VOYAGE 

Leading-edge, fighter-plane technology is about to take 
doctors almost literally inside patients' hearts. 



BY THOMAS A. FURNESS 



A bu rfc A C.Ll£-^ uver ihe 

ope rat ing room . A vat !i - 
eter is itismod into a 
vein in the patient 1 ^ 
arm. At the end r jf the 
cathetrr is a rnicmmochamcal device 
containing a scanning TV and pressure 
sensor. The chief surgeon places- a spe- 
cial holme! oil his head. The power Lo 
Lhe catheter and helmet display is 
turner] on. A given, glow reflects into 

Ti'i'tf'it* .A fit i^r hH't’itffh* S iMtnt Utop/atf 

hmtrh nflfu Afimtrurw ilrn^Hri'p 1 U<i 
f'iri lfe*+\irdj bib af WnfM-yattertitm A Hi. Ohut. 



the sui^eon's eyes. Instantly, he is 
transported visually into the body of his 
patient as his helmet gives him the 
sights ami sounds received from the 
probe located at lhe end of the catheter. 
As be makes his incredible journey 
inside this human being, he sees a 
whole new world from inside the bhroii 
vessel. He "pilot*" the catheter probe, 
navigating toward the heart, while 
hearing the gurgle of the blood around a 
defective heart valve. As he approach- 
es Lhe heart valve, he reaches out with 
his hand to remotely control a minia- 



Heart surgeon of the future will physkaiiy 
tee! as if he ha* entered a bJood vessel and is 
traveling through It toward the hean. A 
catheter probe transmits the sights and 
sounds io the surgeons special helmet 
where the world inside the patient's body Is 
recreated. Uke a shrinking man of sconce 
fiction, the surgeon Is able 10 discover un- 
healthy situation* like telly tissue blocking 
the aorta [Inset) and make repairs. 



POPULAR MECHANICS ■ C Jt-C'E- V1H! 



L 'M is I O'- r m 1 v. ;r; Hr > n- 



61 






FANTASTIC 

VOYAGE 



lure suturing machine which corrects 
the valve malfunction. On the other 
side of the heart, the surgeon continues 
his journey into the aorta. He fires his 
laser ray gun to destroy another ene- 
my— fatty tissue blocking the aorta, 

Sound incredible? It's just another 
application of a revolutionary set of new 
Ethnologies being developed by the 
U-S- Air Force to aid pitots in high- 
performance aircraft. The aim of these 
new technologies is to create artificial 
but realistic computer-generated 
worlds of sight, sound and touch which 
the pilot can use to find the enemy and 
control the fighter aircraft more effec- 
tively „ 

Both Air Force pilots and design 
engineers are concerned that modem 
fighter cockpits have become too com- 
plex. Some of these cockpits can have 
up to 300 switches and more than 70 
instruments or displays of information. 

In real combat, the pilot must deal with 
ah of the information available and 
operate his aircraft and its. weapons 
simultaneously. Instead of showing the 
pilot a true perspective picture of the 
world, there are several electronic 
symbol displays in the cockpit w r hich 
the pilot has to search in order to put 
together, in his mind, an overall picture 
of the combat situation. Ho must quick- 
ly answer the questions: Where am I? 

Where is the enemy? What is the health 
of my aircraft? Where are my friends? 

A new' way is needed to convey this 
information rapidly to pitots if the bat- 
tle is to be won. And it may be as simple 
as putting on a helmet. 

Instead of being forced to remain on the outside of the 
action looking in— as current computer-aided designs ap- 
pear on conventional TV monitors— it is now possible for a 
computer programmer— or a pilot, or surgeon- to journey 
inside the design, becoming part of the world or object 
which is being designed by the computer. The programmer 
is able to reach out and touch objects which do nnt really 
exist,, but are actually illusions fabricated by the computer. 
While operating in this virtual design space, the program- 
mer speaks to the computer and commands objects to move 
or change as he reaches out to touch them. Consider such a 
virtual design terminal applied in the automotive industry. 
It would be possible to go inside a hypothetical automobile, 
design the instrument panels and drive the car before it 
actually exist*. Once the design would be completed and 
optimized in the computer, other computers would lake 
over to produce the drawings and to manufacture the parts. 

Another commercial application of the virtual world 
technology will be in the retail merchandising business. 
Instead of a paper catalog, the consumer will have a 
“virtual catalog" to look through with his magic helmet. The 
procedure could be used to select and fit a suit using stored 
physical information. Virtual suits could be tried on for 
siring and color matching before the order would be placed 



Experimenter at Wright-PaTEerlon AFB, Ohio, sits inside a vlrtuaf cockpit simulator w^fJng 
helmet containing the visual displays he needs to fly. The helmet Is connected to a large, 
parallel processing computer system that generates images an small screens, sounds in three 
dimensions Inside the helmet, and a sense of touch Inside a special glove. 



[o a computer-aided cloLbing manufacturing operation. 

In Lho future, chi 1 television viewer will wear his TV set. 
being able to go inside the televised scene to participate in 
the action and have a 3-D panoramic representation of the 
transmission (instead of a small-screen TV picture], 

Air Force labor? Lories at Wright -Patterson AFB b Ohio, 
have been pioneering a new set of cockpit technologies 
termed the Super Cockpit. The approach is to link the 
human more effectively to com j>u te r-generaled information 
by building "virtual" worlds for the pilot., Three virtual 
worlds will be created in the Super Cockpit: a 3-D visual 
world, a 3-D sound world and a 3-D touch world. A familiar 
virtual world is the image you would see of yourself in a 
mirror. The image in the mirror appears to be standing 
behind the mirror, but is not really there. 

These virtual worlds are created using special devices 
incorporated into the pilot's helmet and gloves. The pilot 
literally wears the Super Cockpit. An airborne computer 
called a virtual world generator receives information from 
the rest of the aircraft electronics (radios, navigation 
equipment, and so on), radar and infrared sensors and 
creates the signals for producing the visual, aural and 
tactile presentations to the pilot. The on- board computer 
uses parallel processors composed of very-high-speed inte- 
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Visual display terminals developed ai WrigMt^Pat terson already 
have been used In eiiptrl mental virtual cockpits. The tiny vlioaH 
display ter mi na I at right Mas a diagonal measurement of In. The 
smaller VDT Is % in. Jn diagonal measuremerTt- 



combined idectrorsically ami projected to the pilot un his 
visor overlaying the darkness. Night is turned into day. 

Along with the visual world, a S-D sound world is 
generated and played to the pilot using special earphones in 
the helmet. When the pitot talks to his wingman, he hears 
the wd ragman's voice coming from the direction of the other 
aircraft. When am enemy aircraft sends a radar signal to 
track his aircraft, the pilot hem's those incoming signals 
from the threatening enemy V direct km. 

Also, as the pitot moves h^ head, the pound is conv- 
spondingly moved so that it always seems to come frvim.the 
proper direction. A quiet hut compelling voice also whis- 
pers in his ear when there are items of information that he 
shouldn't ignore, such eis: ll There Is a fire In your left 
engine!" The audio system also recognizes the pilot’s speech 
as he gives verbal orders to the aircraft. 

The tactile or "touch' 1 world is created for the pitoL using 
special gloves containing both a magnetic tracker and 
tactile simulators. The magnetic tracker precisely mea- 
sures the position of his hands in the cockpit and, at the 
same time, provides touch stimulation to his fingers as he 
touches virtual objects (such as cockpit switches) which 
have been drawn by the computer and appear in the visual 
virtual world. For instance, if the pilot wants to program 
coordinates into his navigation computer or desires to 
select and ready a missile for launch, he reaches in the 
cockpit toward an invisible switching panel The magnetic 
tracker keeps tabs on his hand location. As his hand enters 
a predetermined volume within the cockpit, the pilot feels a 
sharp edge cross his palm. This is caused by piezoelectric 
vsbrotactile devices in his glove that stimulate his hand by 
vibrating al high frequency. Simultaneously, an image of 
the switch panel is projected into the cockpit space. The 
pilot points his finger jtt the correct switches. 

Although the Air Force is anxious to continue the 
development of virtual world technologies for advanced 
aircraft, there are also other exciting applications which are 
being pursued. Imagine a suitcase training simulator allow- 
ing the pilot to si t at his desk anywhere, open his briefcase, 
put on a special headgear containing the same components 
as the Super Cockpit and practice flying missions. Any 
room could be converted into a simulator. 

While Super Cockpits will be helping maintain our 
nation’s defense, ultimately these technologies will better 
couple humans to computing machines and will achieve 
another great leap in the information age. VM 



AN tfre dlspdayi strewn In a current cockpit [above] are translated 
Into a 3-dlmcnsionaJ picture [top] Inside the helmet of the virtual 
cockpit. As the pilot turns his bead, or as the craft changes 
heading, the display icrods, movfjrg like the real world outside. 

grated circuits (VHSIC) and draws information from a 
ia&er-disc memory. 

The visual information is shown on two dime-sized TV 
picture tubes (one for each eye), which create the images 
generated in the aircraft's computers. These pictures are 
magnified and projected into the pilot's eyes using mirrors 
on the helmet so that he sees a '‘cinemascope” picture which 
appears in 3-D, A tiny magnetic sensor, abu in the pilot's 
helmet, tells the virtual world generator the direction in 
which the pilot is aiming his head so that the images on the 
TV tubes can be repositioned to appear to be stabilized. 

In order to control the functions within this virtual 
cockpit, the pilot speaks commands and directs hb hands 
and eyes toward the switches to be controlled. Weapons are 
aiso aimed in the direction of the pilot's eyes. Infrared 
sensors outside the aircraft are positioned by the orienta- 
tion of the head and displayed to the eyes via the helmet 
projectors. In this way, the pilot is given a remarkable X- 
ray vision to see through the plane — and at night! 

As the pitot peers at the horizon in the dead of night, an 
external Infrared sensor shadows his head movement one- 
for-one while the computer scrolls the stored terrain data- 
base from optical memory. The computer-generated scene, 
attack information and infrared picture of the world are 
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Amuse and educate your children 
with these six easy-to-make toys. 



BY CLARK AND PEGGY CASWELL 



D esigned exclusively for Popular 1 
Mechanics, these six toys use 
alphabet blocks and puzzle parts 1 
to challenge, enlighten and teach 
children about spelling and 
arithmetic, 11. S. geography, angles within a 
protractor, telling time, inch dimensions, and 
volume and fractions and their relationship to 
the whole. 

Most of the toys are made of Vi-in, birch-veneer 
plywood. The magnetic blackboard is a sheet- 
metal panel framed in solid maple. The dear Plexi- 
glas volume cuhe houses several maple blocks. The 
paint used on the toys is safe, nontoxic Accent 
paints manufactured by Illinois Bronze of Lake 
Zurich, Illinois. The child-safe paints contain 
no lead, heavy metals or hazardous sub- A 
stances. All unpainted toy parts are pro- j I 
tec ted with polyurethane varnish, which is ,Q 

also nontoxic when dry. Caution; A few of / J 
the toys have small parts that could be 
swallowed accidentally. These toys are ,41 
not mom mended for use by infants / •' 
and very young chi Idren. A 



Color pJioto: Bill Aids 
Sl^ch tn^whltf photos; Peggy Caswell 
Toy dftlgnjj Clark CaiwdP, Steven WlPlion 
T«dinft«lirh Pytk FlrtWeru* 












Alphabet 
Black- 
board 

H elp to develop your child’s read- 
ing, writing and arithmetic skills 
with this magnetic blackboard. Use 24- 
gauge paint -grip galvanized sheetmeliil 
for the blackboard surface. Paint-grip 
metal is specially treated to accept 
paint and is available at sheetmeta) 
shops. Spray-paint the shoot metal and 
letter and number blocks with a nontox- 
ic: > semiflat black paint, 

Start by cutting the frame parts to 
size fram maple stock. Cut 4h L ' uniters 
on both ends of each part. N ext, saw a 
Ki-in.-rtecp x rabbet in each [iart 

to accept the sheetmetai. Assemble the 
frame using glue and 4d finishing nails. 
Then, cut the Vk-im -thick maple: chalk 
tray. Using a %-in.-dia. core-box bit, 
rout a : V^i-in.-deep x 25 5 /s-in,-long 
groove in the tray. Now glue and screw 
the tray to the frame with iVi-in. No. 6 
flathead screw's, Sand the wood and 
apply two coats of polyurethane var- 
nish. Drill holes in the sheetmetal and 
attach it to the frame with %-iru tacks. 

Next, cut the letter and number 
blocks from birch -veneer ply- 

wood. First, rip the plywood into 114- 
in. -wide strips then use a shopmade jig, 
as shown, to safely crosscut the strips 
into 1 Vi x m-in. blocks. Cut a couple of 
blocks 2 Vi in. long to accommodate the 
letter “W ,h anti the dollar it) sign. 
Spray-paint the blocks aiul apply 1-in. 
Gothic vinyl, press-on letters and num- 
bers, Vinyl letters are at artist supply 
stores. Apply a Vb-in.-wide x : t^-in. 
piece of adhesive-backed magnetic 
strip to the back of each block. 
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CORE-BOX HIT 



3MX 1 X Z7-IY2 1 
MAPLE |2fi£OD.i 

CHALK TRAY 
IftX 1-1/4 X?7-tft 

maple 



DETAIL 1 




Clamp the frame parti together and bore 
pilot holes for 4d finishing nail*. Locate Ihe 
holes so the nafib don't hit each other. 




Cut blocks gulcidy. safely with this Jig, Nail 
(arrow] driven through jig am as a stop. 
Butt strip against the naif and cut block. 



USA Map 
Puzzle 

D iscover America, state by 
state, with this colorful jig- 
saw puzzle. It's a fun way for children 
to learn state names, shapes and gen- 
graphic locations. Make the puzzle from 
two Vi x 14 x 20-in, pieces of birch 
plywood. Cut the state* from one piece 
and use the second as a backboard. Use 
a United Stales map and carbon paper 
to trace the state outlines to the ply- 
wood. We used a map that measures 
1514 in, from California to Delaware. 

After Iradng the map onto the ply- 
wood panel, use a scroll saw to cut a 1%- 
in.-wirie border from the perimeter of 
the panel. Then, glue and damp the %- 
in .-wide frame to the second plywood 
panel, as shown. Spray- paint the back- 
board w r ith nontoxic f1at-w r btte paint. 

Next, paint each state using Accent 
acrylic paints- Use the three primary 

SB 



map puzzle 




GLUE FRAME 
TO RACK PANEL 



7/0" -U/ IDE 
FRAME FROM 
U4 X T4 X 20' 
flfRCH PLYWOOD 



MAPfWNEL 



FIRST CUT 
OF PUZZLE 
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paint colors — red + blue j yellow — m is t 
and mixed to produce about night dif- 
ferent colors. Then, apply the state 
names with dry-transfer lettering. 
Now start cutting the map into puzzle 
pieces on a scroll saw. Make Lhe first 
cut through the Gulf of Mexico, along 
western Louisiana and noilh through 
Canada. Gut along state borders. Con- 
tinue cutting nut each state. Part of 
New England and the Maryland region 
combine more than one state- Sand 
lightly and seal the edges of each piece 
with polyurethane varnish. 




Bore a smarr-dlaineter hpde fin the comer Of 
Lhe map. Insert the scroll saw blade and cut 
a V r in.-wkJe border from the map. 




Hefe i an effective way to glue the map's 
border to the plywood backboard: U» 
several spring -type clothespins as clamps. 




Protractor & 
Clock Puzzle 



Flint, cut the dock face Into three large 
parts, as shown, Then, cut each part into the 
imaFler pieces that form the Jigsaw puzzle. 



T his toy is actually I wo games on one 
board. The full-scale protractor 
and its six parts help teach angles from 
0 to 180^ The jigsaw-puzzle clock with 
movable hands makes tolling time fun 
and easy. 

First, cut two Vi x H x 20-in, pieces 
of birch-veneer plyw ood. In one piece r 
make two circular cutouts using a scroll 
saw or sabor saw. Cut an 8-im-dia, hole 
for the clock and a 5-in. portion of an 8- 
in.-dia, hole (see the drawing detail) 1 for 
the protractor. Save the pieces cut from 
the holes to make the protractor and 
clock face. Use a scroll saw to cut the D- 
shaped protractor. Then 1 saw the pro- 
tractor’s center-cutout into six angles. 



+ + Ruler Box 

S implify the understanding of inch 
and metric dimensions with this 
clever ruler box. The Vi-m. birch- ve- 
neer plywood box houses 12 wood 
blocks of varying sizes. A standard 12- 
Ln. wood ruler is used as the box top. 
The ruler slides in V$ x Vn-ln. grooves 
cut in the box sides. The box dimen- 
sions shown in the drawing accommo- 
date a H;-in. -thick x V/\t x L2-in. ruler. 
Alter the size of the box to accept other 
size rulers. 

Cut and assemble the box with glue 
only. Hold the glued-up box together 
with masking tape. After the glue 




as shown. Sand the edges of ail parts 
wish 120-grit sandpaper. Also, sand off 
any sharp points. 

Paint the clock face, apply I -in. vinyl 
press-on numbers and make two hands 
from W-in. birch plywood. Now, use a 
band, scroll or saber saw tu cut the 
dock face into at least Id pieces. Be 



sure that each number is on a se|mrato 
piece. Attach the hands to the center 
piece with a :4 4-in. No, 4 brass round- 
head screw. 

Finally, glue the plywood panel with 
the cutouts to the second backboard 
panel. Apply two coats of polyurethane 
varnish to the panel assembly . 



3i^ NO. 4 

fiHflflASS 

SCREW 



PROTRACTOR AND CLOCK FtiZELE 



i h m ss-on 

VINYL NUMBER* 



NOTE: 

BOTH PUZZLES 
HAVE A 4" RADIUS 




RULER BOX 

ItfX 3-3/16 U" 
RULER 



rtf X 7/8 X 2 " 
ESRCH f LYWDOD 



FRONT 

mx?tBX r-a tf r 

BIRCH PLYWOOD 



BOTTOM 
1/4 X CTS X 31^=4" 

BIRCH FLYUOOD 



CUT ALL BLOCKS 
FROM B ftCH PLYWOOD 



ua x ub" 
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dries, sand the box smooth with 120- 
grit sandpaper and apply a coat, of 
mntaxk paint. Next, make the dimen- 
sion blocks from Vi. and : - i-in. birch- 
veneer plywood, Wo cut 12 blocks from 





Volume 
Cube 

T his toy makes com- 
prehending volume 
child's play.. The clear Plexiglas cube 
represents the whole. Painted blocks 
represent different amounts of volume 
that together make up the whole. The 
blocks show clearly that the same 
amount of volume* say Vj, can be repre- 
sented by two different sire blocks. 
Cut the Win. Plexiglas parts on a 
table saw with a smooth-cutting blade. 
Sand the edges of the Plexiglas with 




Dry'^uembte the cube using masking tape. 
Then, TnJd dawn the ildes. apply plastic 
cement and reassemble the cube with tape- 






Fraction Puzzle 

that helps 
child understand frao 
The puzzle shows the rela- 
of different fractional 
other and to the whole. 

Start by cutting two V 4 
birch plywood pieces. Cut two^ H ..- uw 
boles in one piece on a scroll saw. Now- 
glue the two plywood pieces together to 
form the puzzle board. 

Next, cut five s /i x 814 x 8 ] />-in. birch 
plywood squares. Mark each square 




Tbe smaller fractional designations are dry- 
trdnsftr number?. Larger pne-half fraction? 
are peeF ancJ stack black vinyl numbers. 



Vx to 4 in. long, but you can vary the 
number of blocks by changing their 
dimension, You can make metric di- 
mension blocks „ too. 

Paint each set of wood blocks? a differ- 



ent color. For example^ paint the Vi-iru 
blocks bright yellow, the '4dn. blocks 
green r and so on. Then, identify the 
block sizes with rul>on dry-transfer 
lettering. 




100-grit sandpaper. Next, d reassem- 
ble the parts using tape to hold the cube 
together. Then, peel back the tape and 
fold down the four sides. Leave the 
sides taped to the cube bottom. Now 
apply plastic cement, or any glue rec- 



ommended for plastics, to the sides and 
reassemble the cube. Leave the tape in 
place until the glue dries, Next, cut the 
maple blocks to the dimensions given in 
the drawing. Paint the cubes and apply 
press-on vinyl numbers. 



with different fractional parts— 1 V&, Vis, 
Vi r Viand Vfe. Then, use a scroll, band or 
saber saw to cut the squares into 8-in.- 
dia, circles. Now carefully cut along the 
lines to divide the circles into fractional 



parts. Sand off the sharp points and 
paint with nontoxic paints. Apply dry- 
transfer numbers to all the parts exce pt 
the one -half pieces, which require large 
press-un vinyl numbers, PM 
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Here, a molding cutterhead 
ntied with e set of itm 
cowf and bead culler*, Ji 
y led id shape a playre 
frame molding. Elevate 
the cut ( ef head slightly 
with each p ass. Don't 

try to make a full-depth 
tut jn a single pass. 












«* 
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CUTTERHEAD 

CLOSEUP 



wowing ojnwhead fwi* three idemteri Here's how to mill your own moldinqs — and 

knives Knife lets are available In numerous , ■ , , 

styt« for cutting thou™* of thapn. much more — using a molding cutterhead. 



TEXT AMD PHOTOS BY ROSARIO CAPOTOSTO, Comributmg Editor 




The completed mahogany picture frame 
{top) h made up of eight pieces of stock. 
Cross-section profile | above) rewaJ hew 
frame molding Ls made. Shape each part 
separately before gluing them together. 



M ost woodworking shops are 
bu Lit around a UibEe taw and 
radial-arm saw because of 
their versatility. And, of the many 
accessories available far use on these 
two essential shop tools, none is more 
versatile than a molding cutterhead, 

A cutterhead, which fits on the saw's 
arbor in place of a saw blade, holds 
three identical blades, or knives. The 
knives are sold in sets of three and are 
available in more than 30 different 
shapes. A few of the many timesaving 
jobs you can perform using a molding 
cutterhead include milling custom and 
standard moldings,, shaping decorative 
edges* cutting an ornate picture frame 
and surface-planing lumber 
Many cuts are made using only a 
portion of the knives' profiles. There- 
fore, a single knife set can produce 
several different-shaped cuts. Also, 
knife sets are commonly used in combi- 
nation to achieve a desired shape. Sim- 



ply change the knives after each cut. 
Certain knife sets, though, such as the 
tongue-and-groove, glue joint and cabi- 
net door lip, must be used full profile in 
order to obtain correct results* 

Note that we show molding cutter- 
head techniques being performed on 
both the table saw and the radial-arm 
saw. The feet is, all molding cutterhead 
operations can be executed on either 
tool. Regardless of the tool usecl 1 al- 
ways make the cuts in stages. Increase 
the depth of cut slightly with each pass 
until the desired shape is formed- This 
is especially important when working 
with hardwoods that splinter easily. 
Also, feed the work slowly over the 
cutterhead to reduce the chance of 
splintering, chattering and kickback. 

Table saw techniques 

To use a cutterhead on the table saw, 
first remove the blade guard and the 
saw blade table insert. Replace the 
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PICTURE FRAME MOLDING 




Cut a CUV* shape rn both edges of IWP 4 -In." fnstalJ a let of planef and Jointer knives To 

*fde boards. Then, rip the boafds ilcwn the art rabbets In the narrow frame parts. Puslv 

center to produce the rear frame member*. itkk and featherboard ensure safe nits. 




Glue frame parts together to form moFcfJng. Cut grooves In the mitered molding ends to 
Lise double-pointed brad pins to prevent receive triangular-shaped splines. Glue the 
parts from slipping when damped. splines In place and clamp the frame square. 



TABLE SAW 




Here are two popular styles of the molding 
cut ter head : The 7-In. Sears Craftsman model 
[left} and the Sv^-ln.-dla. Delta tool. 



TECHNIQUES 




a d d a t h * 

i| i^i 

Id t bB 



Bask knife assortment Is shown with wood 
samples. There are mote than JQ knife pat- 
terns available for creating most moldings. 




Execute an inboard Cut when shaping only a To shape the entire edge of a board, per- 

portion of an edge- Guide the workpiece form an outboard cut. Pas* the workpiece 

slowly against the auxiliary wood fence. between the saw fence and the cutterhead. 



standard insert with a molding eut.ter- 
head table insert that has a wider, but 
shorter, opening. Then, attach an auxil- 
iary wood fence ta bath sides of the 
saw’s rip fence. Be sure to cut a semicir- 
cular notch in the bottom edge of each 
wood fence to allow clearance for the 
knives. The wood fences allow you to 
work on both sides of the cutterhead. 

There are two ways to feed work into 
a cutterhead; flat on the saw's table or 
on edge w r ith the work's broad surface 
against the fence. To shape only a 
portion of an edge, feed the work flat on 
the table with the edge to be cut guided 
against the fence. This is known as an 
inboard cut. When shaping the entire 
edge of a board, pass the work between 
the fence and the cutterhead. Guide the 
unout edge against the fence. This is 
called an outboard cut. 

Here are two safe ways to make 
small-dimension strip molding. For the 
first method, simply cut the deaired 
shape on a board that's at least 3 in. 
wide, then rip the strip molding from 
the board. The second method requires 
the use of a simple st rip molding jig (see 
page 110). The jig ig comprised of a 
length of 2x4, rabbeted to accept the 
molding stock, and a ‘4-in, plywood 
base. Cut out a window in the base to 
allow cutter clearance. Note that the jig 
conceals the cutterhead completely. To 
shape the molding, simply feed the 
stock into the jig and pull it through 
from the outfeed wide. 

Use the miter gauge to cross-grain 
shape the end of a board just as you 
would for crosscutting. As the knives 
exit the workpiece, though, splintering 
will surely occur. To prevent this, sim- 
ply insert a (4-in. -thick wood backup 
strip behind the workpiece. As the cut 
ia made, the backup strip will splinter, 
hut the workpiece will be cut cleanly. 

Most cuts arc made on the table saw 
with the cutterhead in the vertical posi- 
tion. But, the eutterhhead can be tilted 
to any desired angle to produce a wide 
variety of shapes and profiles. Angle 
the cutterhead to make attractive 
crown (cornice) moldings (page 110), 
However, since a Lilted cutterhead cuts 
a wider path than a vertical one, you 
must make a new table insert. Cut out a 
new insert from !4-in. plywood. 

Picture frame molding 

The molding used for this mahogany 
frame Is comprised of two pieces of 
stock, each shaped separately and then 
glued together to form the finished 
molding. Both pieces are shaped using 
the same cutterhead knife set: Mb-in. 
cove and bead cutters. The wider, rear 
portions of the frame are shaped by the 
cove section of the knives only. The 
narrower, front frame members arc 
edge-cut with the full cove and bead 
(Nea &e turn to jjagg 109 J 
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PRODUCED BY' THFPMaECTRONiCSDFFT COVER PNOTDaV BfilAN KOSOfF 



The Revolution 
In Home Entertainment 

■ Hi-Fi— The Digital Challenge 

■ Video — Bigger Screens, Bettei 

■ Accessories — Tune Up Your 
Audio And Video Gear 

■ Contest — Win A $4000 Stereo 



MarnDitiLir jet 
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And Panasonic. And RCA. And 
Zenith. And lots of other equip- 
ment not made by Magna vox. 

Because this is the remarkable 
new Magna. vox Universal Remote 
Control It comes with every 
Magnavox Star TV, but it controls 
a lot more than that. 



It's the first remote that's pre- 
programmed to control virtually 
any brand of wireless VCR or 
cable System (including those 
you already own). One remote 
that does the work of three. 

It could even control your 
decision over what TV to buy. 



The perfect remote, With the perfect TV. 

Nobody puts it together like MAGNAVOX. 
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CHANGING CHANNELS 

NOME ENTERTAINMENT IN THE ELECTRONIC AGE 



The latest electronics components must handle an 
ever-widening assortment of entertainment sources. 
Here’s how to make sure you're tuned into them all. 



L ook at the photograph above. Her 
Clothes bear 1 he Stamp oi our assertive 
age. The studied informality of his 
atlire betrays yet another conceit of 
our Ejme$. But besides their wardrobes 
and the contemporary furniture, raihing you 
can see in this picture i$ fundamentally differ - 
rm phofc bn mapk kqzicwsk; ent from what you might have found in a 



similar setting of 30 years ago. The TV set and 
stack of hi-fi components might have graced 
the if parents' parlor in she guise of a radio* 
phonograph console and tirst-on-the^block 
cofor TV. 

Yes this couple, indeed all of us. have 
something that wasn't available 30 or even 10 
years ago. A clue resides in the images of 
popular entertainment personalities captured 
m frames on the wall. Compared to earlier 
generations, we today have access to more 
sources of electronic home entertainment in 
our homes than ever before. What's more, we 
have instant access to this entertainment 
whenever we want it. 

That miracle of magnetics and electronics, 
the videocassette recorder, lets us watch a 
iirst-run movie, catch the latest news, or 
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altend an out-of-town ballet without re- 
gard lo movie timetables, TV schedules 
or theatrical calendars. 

What Electronics procures lor us— at 
teas! in the area of entertainment — is 
freedom from the tyranny of time and 
space It can iciroduce us to new expe- 
riences and help us understand what's 
jUSl over the horizon— as much a$ a 
century ago the mechanical phono- 
graph and player piano brought opera 
to the beggar and fagtime to the rich. 

So much for she philosophical as- 
pects of "consumer" electronics: 
There's a social aspect 3$ well. 

Electronics today exerts a democra- 
tizing influence on our society As the 
cost of electronics merchandise contin- 
ues to left — both in retail price and 
against rising income- technological 
marvels such as the VCfl or digital 
compact disc player become commod- 
ities wlthm the reach of a broader spec- 
trum of society It takes money just to 
own the house that can accommodate 
a 1 CMt. projection TV and a pair of tower 
loudspeakers. But an inexpensive 
headphone-radio hauls in the same FM 
program. And a VC ft plays the same 
movies on e 19-m tabletop TV. 

Historic a 1 ly , consu mer electronics 
products have bucked the trend of the 
official Consumer Price Index. For ex- 
ample, the stereo system you purchase 
today will cost you less than what you 
might have paid in 1969 — and g»ve you 
superior performance to what was 
available at the time. 

This bargain-basement pricing owes 
not only to new technology, but also to 
l he manufacturing efficiencies and 
marketing strategies which technology 



HOME ELECTRONIC 

ENTERTAINMENT 

offshoots o! professional products. 
Let's take open-reel tape recorders lor 
an example. After a company designed 
a machine needed by professional 
sound studios, it might (presumably 
having recouped its research and de- 
velopment investment) decide to maxi- 
mize its profits by producing an ama- 
teur or "consumer" version for the 
relative handful of enthusiasts who 
might buy one. This trickle- down pro- 
duct— and its professional forerunner 
— was prohably made from many, 
many discrete electrical components. 
It's possible that some labor-intensive 
hand assembly was involved, loo. 

In today's consumer electronics, the 
jobs performed by yesterday's many 
discrete components are often accom- 
plished by a single large- or very-large- 
scale integrated circuit— often called a 
chip. And hand-assembly has given 
way to machines that build machines 

Complex chips are very expensive to 
develop. So, too, is production machin- 
ery. Consequently, consumer electron- 
jcs companies do not produce a prod- 
uct unless they've determined there is a 
large, mass market for it. Once devel- 
oped, chips fly off the block like news- 
papers off a press, and the cost ol 
producing I hem drops dramatically. 
Wilh volume, the production machinery 
soon pays for il$elF. The bottom Ime is 
this It's unlikely that the studio digital 
recorder would ever have been pro- 
duced unless manufacturers saw a 
huge consumer markei for digital audio 
compaci disc players. 

That's no! all there ps to it. Beyond the 



CD player a manufacturer looks tor 
promise of additional potentially mar- 
ketable products. In the audio section 
of this special report, you'll read how 
the compact disc is forcing improve- 
ments in the other hi-fi components 
required to reproduce music in the 
home— including Ihe record turntable. 

Similarly, in the video segmenl ot the 
report, you'll learn how the VCR forced 
the TV set to improve its image — and 
why TV is now returning the favor. 
Change engenders further change in 
the world of entertainment electronics, 
in the flush ol success, a new product 
raises the ante for its counterparts. 
Nothing, really, occurs in a vacuum. 

In a sense, ihe dynamics of consum- 
er electronics is very much like that ol 
life itself— especially life in this particu- 
lar decade of ihe 20th century. Change 
comes fast. Today's future becomes 
tomorrow's present. Technological in- 
novation sometimes oul paces practical 
application. 

It's difficult to make confident deci- 
sions based on ihe many and increas- 
ing variables thai our age of informa- 
tion-overload serves up. 

We, the editors, hope this special 
report will serve you as an overview to 
the current and ongoing changes in 
electronic home entertainment By giv- 
ing you a perspective on the billiards- 
like dynamics of the subject, we hope io 
eliminate at least some of the confusion 
caused by multiple choices and mar- 
keting hype— and thereby help you 
make an informed decision if you're 
shopping for those produds. 

One final word — on the threat posed 
by today's plethora of electronic enter- 
tainment possibilities 

Amidst the bells, whistles and flash- 
ing lights, we face the danger of mistak- 
ing the means for the end, or the modi' 
urn lor the message. IS is, after all. 
possible to hear th e pou nd i ng r hylhm of 
Springsteen's "Born To Run" wilhout 
listening to Ihe desperate appeal for 
human companionship that its lyrics 
seek to convey. Similarly, one can 
laugh at the comic antics of a young 
Jack Lemmon in "The Apartment" yet 
overlook too black-and-white tragedy 
ol his misplaced priorities . 

tn its ability to provide diversion, elec- 
tronic entertainment can make us pas- 
sive participants rn life— indifferent to 
ihe events and circumstances that af- 
fect us In doing so, electronic enter- 
tainment becomes 'he enemy ol its own 
promise. That promise is lo communi- 
cate. across time and distance, our 
hopes and anxieties, ourpys and fears 
Only through such communication can 
we hope to understand that it Is ihe 
differences among us that unite us as 
individuals.— Stephen A. Booth 



dictates 

In the nOL-tOO-reCj&nl pasi, consumer 
electronics products generally were ihe 




Components £&en h&r& and on the preceding 
page are among the beat available. From tha top 
left: Dual CS50OQ turntable {%4QQ) with Ortofon 
m phoooeanrldge ($Ufl); Hitachi OA-Q03 tempad disc player {*600); Harman Harden TD5S2 
cassette deck (S55Q): Onkyo Grand Integra T48Q7 tuner, P308 preamplifier and 200-watt-per> 
channel M5C8 power amp £*1600 total). Cantor Is 26-in, monitor from Sharp System B6 
component TV package ($27BD; rack and matching speakers not shown). From the lop right: 
□ehlqufirt DQM-9 Compact loudspeakers fSttioo pair with stands); coniroller for Sharp 
System 96, Harman Harden VGDMOG VCR ($800). 
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AND IT’S All JEEP. 



1987 COM ANGIE SPORTRUCK: 

Its (HJt wily the newest 2 wheel clrivf 
Cmnuiik-kk- pickup, it ti rilsi » Else must 
affordable vehidcjecp builds. Ai jusi 
Si. IH5p S|mrTnick has the nilnsC 
powerful st iint Lird eri^ne of any inu k 
in its class,., tkdiveriii}! an impressive 
121 hitfsepewri. riuH, il sUkMMily 
vehicle in its class with bij* Pi-inch 
wheels in id liars, standard, 

POWER: This year, Cumanclie mints 
uilhanall ih-w optional Ml I i 1 1 1 ■ 
fhtnr- Ii th Si.x engine tli.it pm soul 



I 7 M hnrsepmei Lind foul-pounds of 
torque. That makes Comanche by far 
the iifcuqsi powerful truck uf its kind, 

A Wil li: RAM ■ 1C UP VEHICLES: 
Comuudk) ^ives vim the choice nl 
lw>\vbeel drive or shutnn-lhe fly 
four-whed drive. And you can cIwhjsc 
between the new slinrlbcd mi Kiel or 
lung) Jed with the largest optional 



1 -wIh.cI drive payload capacuv of 
any truck in its class. 

OTHER OPTIONS; Comanche 
li I ready lias a lei going lor i(. Ami 
lime's li long list uj available equipment 
tltfil includes a responsive new L-spred 
automatic transmission with iwrdrive. 

Cluck nut l lie ilhl-w HpoiTrtirk and all 
Liu- el Eu t Ci h 3 iai srl h 1 \m T k l 13 ^s. 1 1 's 1 1 te 
kind of truck just about ain body can 
afford. Hut it s also iho kind nl trm k 
onlv Jeep can build. 

**i I'SV MwiiI.mibu- ■ il ii 1 nl in h ■ hlL i .«%- »t>\ 

■I ‘liiu^hHi! Illii 1 - ,ip|. 1 i|.ir..(|. . Hu . I *1 ps i ■iiG.n « liLimr* 

AriLrirf Ihrffci Sch In In Iksv^i Ini'i 

Jeep a Comanche 

Available* in SI) ;md l\V|) 



iiTcpi!3r».am4Mui;BfiHiyfci aci-iipcnriM nprvD-j 
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HOME HI-FI 

THE DIGITAL CHALLENGE 



Digital audio compact discs demand even higher fidelity 
from the rest of the hi-fi chain. Here’s how the latest 



amps, speakers and other components measure up. 



Components for the digital spe 
ara shown opposite. Topmost 
Is Bang ft Otefsen'e Bootor 6 
S500 cassette deck ($900). 
Across the center Sana's 
tlG-watt-per-channel AU- 
G77X-H Inlegrated amplifier 
l$fOQ| links upwttfi Decora's 
massive DP-59L turntable 
<$600) and Akal s SW-M40 Hat- 
panel diaphragm IpudSpeakOff 
(S24Q pair). Harrnan-KEtrdQn' 5 
HD300 compact disc player 
($560) rounds dirt ttw quinlel. 



PM PHOFOi BV SPVUM KKCM 



C hange is always fast in the world of 
electronics, but the last few years 
have seen changes in audio compo- 
nent design on an unprecedented 
scale Indeed, today's hi-fi compo- 
nents hardly even rcsemblo those of a me re 
three years ago, both in outward appearance 
and in capabilities, Thus breakneck pace can 
be attributed to I wo key developments — the 
appearance of the digital compact disc and 
the interest in merging audio and video com- 
ponents to create an integrated home enter- 
tainment system. 

Of course, not every recent technical ad- 
vance in audio was spawned by these devel- 
opments Engineers are constantly al work 
trying to ad va nee E he state of Iheart It can be 
argued that many of these improvements 
would have occurred anyway Yet, its also 
likely that they hit sooner lhan they might 
otherwise have, hastened along by the de- 
mands ol the new digital disc. Here is a look at 
the most recent innovations. 

Loudspeakers 

A groat deal of attention in speaker design 
lately has focused on three areas higher 
power handling, faster response to sudden 
peaks and belter imaging. 

The first two have always been high priori- 
ties on the speaker engineer's list of goals, 
but they have assumed greater importance 
with the advent of the CD. That's because the 
CD, with its greater dynamic range (the differ- 
ence between a program's softest and loud- 
est passages}, will often draw more amplifier 
power during momentary peaks than an LP 
would This taxes a speaker’s ability 10 repro- 
duce mu$ic without distorting it. 

For this reason, you'll find many speaker 
manufacturers touting liqurd-cooled tweeters 



to keep tweeter voice coils from overheating 
during peak passages The speaker "driv- 
ers' 1 — either traditional cones or the more 
recent flat, square panels — are made in- 
creasingly Jrom new materials designed to 
handle high power and react faster to pro- 
gram peaks. To reproduce the CD's deep 
bass, speaker manufacturers are building 
thesr woofers with slronger magnets and 
deeper-thrusting voice coils. 

Stereo imaging— the ability to accurately 
pinpoint the placement of the various instru- 
ments — is also recei vsng a tot ol attention from 
speaker designers lately. Effort is being fo- 
cused particularly on maintaining a stable, 
realistic image anywhere in the room rather 
than requiring you to sit squarely between the 
two speakers. Several modets are now avail- 
able ihat daim to create a more realistic 
sound stage through some ingenious de- 
signs The MGC-1 and MGC-2 from Acoustic 
Research, the three Sound-held models from 
dbx, and others combine multidirectional 
driver arrays with some signal processing 
Flat-panel or enclosureless speakers, such 




Also in the digttsa arvmal are Ailec-LansJrg's Modal 
501 4-way lows* loudspeakers (SlSOCVpalr). 
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MO RISK 100% 

Guarantee of Satisfaction 
Try the Foiey-Betsaw in your own 
^hop for ^ full 3D- Days and put pt to 
uvoto lor you Give it a thorough test 
and make it prove lhal rt can do every- 
thing m say it will use it as much 
as ynu wan!. Ihpn il you are not Cdr*- 
pfttety satisfied. iust send il back and 
well return every penny sent with your 
□roer And YOtl are toe sole judge 
There are no questions asked . there 
are no fone print use' charges Our flat 
guarantee is Iftat YOU must be 10Q% 
satisfied or you get ynur money back " 



This One Low-Cost Rawer Too!- 

SAWS to desired Width... 
PLANES tt desired Thickness . . 

“ lopular Patterns... 

separately. . .AI[By Power Feed t 

rknllOp TimiL Of Ils Kind! 

Arrives . Your Planar will 
maxe anu save you money. With shortages and 
inflation driving lumber prices sky-high, this 
versatile power tool easily pays for itself by 
quickly convening low-cosi rough lumber into 
high value finished stock. In iust one pass turn 
out your own quarter- round, door and window 
stop, casing, tang ue-and- groove . alt popu- 
lar patterns. Other Foley- Bel saw operators are 
making cases for grandfathef docks, furniture, 
picture frames, fencing, bee hives bed slats, 
surveying stakes ... all kinds o! mill work. 

Hu ill For Fro*. - .Priced For 
the Ham? Cr4fi*m?n 



, . it is engineered and built to industrial stan- 
dards, but factory-direct sailing keeps the price 
low, Handles lough oak mi walnut as easily as 
pine., and so simple to operate even beginners 
with no experience can use it. 



Does The Foley-Befsaw Pay? YOU BET! 

REM WHAT OTHER FOLEY BELSAW OWNERS SAY: 

AHatHl tMttmidi: 1 1 Ihi PUW 4 orn w?t iftmirt'dii: l 

pw«r matfc . I ;§ b«^n a planer man Ipr ytin. jnif jm nnw njh. nfl The 
Fc'ey-B&lkiw has Hjneti me turn $£0,000 ixlra ir<&me in tftt patl 



Start Your Own Business 

Earn Extra income 
Right at Home 

Wiih jasi Tilth une kw eosi power-feed machine 
in i corner of your flange or basement, ym 
can set up a proAfthte busmen b\ supplying 
tumbmwds. oblatetoukm carpenters, rc- 
modelers. coftlradnni and hobbyis-fe in yftur 
area with tuaum-plitmtf lumber. dm mdd- 
ipg. . .ALL. nf iheir millwork requirement 
Supply picture maiding to m sVips, harctoirf 
and diriment stores, or sdl direct in framing 
sh& p*. .-Ml ^laitdard patterns in stock, cus- 
mm knrves jcmqrid to )K*ti design or sample 



fiodert Sawv*r. flessiurg. 

F*r buir "( Dnugm a twich ut u\ n -tin antf alt-F 
planing n dp Ihi Fcfejr-Beisiw l Iiql-'cU . p tn* mnnty i had sa^id ft 
ErtOlifl* ID |Uy lor tWii-lfcfdSi flit CK\ Dl Ihfl FTDJIiT It J4BIV dC*H 
t QMd iur ' 

ft S Q*I*. Sf ringhaBd, Ohio 
Mtra TUn This michm* ptys Idi itsetl b? 

Ihtulr) bul Ql strip DDjrdt II i Mihf wtfi tmltl .-ittftm! and- 1 Curl- 

fe*E rt IS mr t Chm I fip&tf td Iflr E*ip pritt I? ddtt prtnrlhirtj yotl 
W w* ' 

Stephen Schultz. Qfinoe'iiiie. f^ini 

M FtolflV-HUUB b Ifefl ClDIdi Of FrnMrfclLtMlI. I rflCOflfr 

r-wrd Ptinei-UaLder-San a Hit h't-si l-^Iui -imd 

topi Ihir iny n«l*:»min cedG M*n Vfr ni*t duij rvbrf d*y lh< 
AQ r ‘^BFNQH nude! ihflp. ind uuldn ’ g«t Uonp wiihtJi It." 

JftV H£tI?eN - £ dllOF Qt WGftKe&hlCH Mp^BlIn* 



NO OBLIGATION and 
HO SALESMAN Calli! 




FREE 

BOOKLET! 

Gel FREE Book 
with tacts and 
futt details . . . RUSH 
COUPON TODAY! 



I 







.jl u' 1 1 Upt.'f I bete n- 1 - 

/nnrW jIu-.h' tfikfpG'JOfttf 
jafi turtle nwt 
&£irrsi mV 



FOliT-BELSAWCO. 
ms a FIELD BLDG, 
KANSAS EH. MO. 64111 



r i 

l 

i 



i-6e!saw Co 
909^ Field Bldg 
KwmCity. mo 6+111 



C;j YES wt^ 3 hie tint FREE Book^t lhat Qms m* 
Ecmptele rams about tour Planer- Maldvr* Saw aftEd Hull dtiaiii 
dp hour I an cwlify ipr i W Dly Ffee Trial right In my 
! unedi E-iend ttian h Vo O^ioabon and ^hm ka SaJes- 
m an will aft 

NAME 

ADDRESS _ - I 

C!TY 

STATE HP 
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a$ The Amazing Loudspeaker from 
Carver, are also becoming more com- 
monasiheirp roponenls a rgue th at they 
can deliver a better image lhan conven- 
tional box speakers. 

Amplifiers 

High-powered, low-distortion amplifiers 
are not new. But with the coming of the 
compact disc and the demands it 
pieces On an amplifier, more of us can 
benefit from an amp that can deliver a 
lot of power cleanly 

As with loudspeakers, it is the very 
high momentary peak levels that a CD 
can deliver that makes it desirable to 
have an amplifier with enough reserve 
power to handle those peaks. It's a 'ot 
like a turbocharger in a car: When 
you're cruising, the turbo unit fust 
coasts, but when you need to acceler- 
ate quickly, the turbo kicks in to provide 
the extra power 

In facl, that's exactly how many 
newer amplifiers operate. Though 
many carry moderate power ratings, 
their circuitry is such (hat ihe amps can 
deliver high momentary bursts of power 
whenever the material demands it 

Of course, all mai power has to be 
delivered cleanly, so that no residual 
amplifier noise is added to the CD 
Signal. Consequently, work continues 
On low'dislorfion circuitry Many com- 
panies emphasize "signal purify" by 
using separate power iranslormers for 
the amp's different sections, compared 
to more mundane designs that let a 
single transformer do the job tor the 
entire unit. 

Receivers 

T he same design in novations you'll find 
m separate ampliiiers have been incor- 
porated into ihe amplifier sections of 
many receivers, and for Ihe same rea- 
sons But beyond that receivers have 
changed perhaps she mosE radically ot 
all audio components in the past tew 
years. 

The prime reason is the availability of 
high-quality sound from video sources, 
such as Hi-Fi VCRs and television sets 
capable of decoding stereo broad- 
casts. These developments have ignit- 
ed an interest in merging audio and 
video components to create an inte- 
grated home entertainment system. 

Yesterday's stereo receiver is today's 
audio-video control center with facili- 
ties for switching not only among audio 
components, but video components as 
well. The newest receivers will select 
and control not only your turntable, CD 
player, tuner and casseite deck, bul 
also your VCR fin most cases a, pasr of 
VCRs). Olher capabilities include dub- 
bing beiween iwo VCRs, video en- 
hancement circuits, and built-in sur- 
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FACTORY 

DIRECT 



'Compatible PC-XJ 
350.00 LEASE $3 
sk $1399.00 LEA 



Our PC-XT SURER TURBO COMPUTER runs al! the popular Business 
Programs, like Lotus 1, 2, 3, Word Perfect, Wordstar, dBase Ml, 
Home base, Sidekick, and Flight Simulator, in addition to running the 
programs at the standard IBM clock speed of 4,77 Mhz, it also runs 

at S Mhz — almost twice as last as IBM . 

ACS has developed the fastest, most powerful XT and AT computers 
available today. We have also researched the numerous sod ware pro- 
grams available to automate your office, ff you are considering buying 
a computer, call ACS, We can recommend the software and hardware 
system I hat will best solve your business needs. 

HERE’S WHAT YOU GET 

ACS-Turbo Mother Board 4.77/6.0 Mhz 
640K of RAM 
Two 3 60 K Floppy Drives 
Heavy Doty 1 35 Watt Power Supply 
Keyboard New " AT" Type wilh Large Enter Key 
Parallel Printer Port 
Monochrome Graphics Display Card 
High Resolution Mono Monitor 
with Swivel Base and Ami- Glare Screen 



OPTIONS 

20 MEG Hard Disk 5449.00 

20 MEG Tape Back-Up $505.00 

Clock /Calendar $ 59.00 

Internal Modem 300/1 200 BAUD $155.00 

Okidata 192 Printer $399.00 



PROGRAMS INCLUDED 

Included in the purchase price is MS-DOS, the standard IBM operating 
system. With our Hard Disk Computer, you also get hqmebase, a 
general purpose mutt I- function program to perform word processing, 
electronic filing, and data base management, H0ME8ASF has a built- 
in calendar, with monthly, weekly, and daily scheduling, The Home base 
Calculator lets you perform calculations on the monitor and the ability 
to print a pa per tape if desired, HOMEBASE also includes a communi- 
cation program with autodialer lor communication with other computers 
(requires a modem}. 




5 YEAR WARRANTY AVAILABLE 

GUARANTEE & WARRANTY 

We guarantee you will be delighted with our ACS-Turbo Computer or 
return it within 30 days for a refund (less shipping charges). We warranty 
our Turbo Computer 100% Parts & Labor for f year. We believe our 
computer is Even more reliable than IB M -- Itiat 1 s why we ‘ re offering 
a five-year extended warranty for only $30.00 a year Order early tor 
the holidays — delivery may take over 30 days. 

HOW TO ORDER 

Call us at (81 01855-1092. We have experienced salespeople to advise 
you with your computer requirements, Ask lor our experts — ask for 
Department F[: 

You can charge our ACS-Turbo Computer with a VISA or MasterCard. 
We also have a tease plan available lor qualified businesses, wilh 
payments from 36 months to GO months. 

is a registered iractamark &1 I nier national Business Machines. 



«$$*» ACS 



5311 Derry Avenue, Suite A, Agoura Hills, CA 91301 

Phone: 818/889-1092 Fax: 818/889-5605 Telex; 299 353 POST UR 

EASY LINK Mailbox; 62941735 Telex: 5106018224 ACS AGRA HILLS UQ 




THE FIRST STEP 
IN INSTALLING 
DUVINAGE 
SPIRAL STAIR KIT: 

SEND FOR OUR 
FREE BROCHURE. 



DUVINAGE 




Find ixiE how easy and economical iE is to instaJ 
rne t#GtS0H3! Stiff kil K.1fiLl! tt* coupon Wday 

Duwrage.etiSi Hagerstown Md 2? 74 l 



Narne 



City Slate. 

Phonel . J 

GtH»l-7»«55 ™ 



SHARPEN 
KNIVES WITH 
WATER! 




Grinds Shauns, and hOiw£ill kinds at 
cutling edges to seeorafc because the wet stone 
the udye coot so as hot t* finrt ttie rctntjkr 
The secret A bul-h pomp and *alet reservoir! 




MODEL 2900 

• fltei hones kihves 

• Wet sharpens SciSSUf’a 
and dnll bits 

• Wet pi inds tools and 
cutting edges 



For further information & where lo buy 
mmmrn CALL or WRITE: 

1VIO Wen Products Inc,, 

llUai ih ■ 0 Niji in™ :-l Mvrr. ChiC^O H fcG53 1 
i.a.t2i ? ta ■ coea 






W? Specialise in Arches. 
Corners, and Prelabs. 



FREE 
Tool 
Catalog 

Quality 
Products For 
Woodworkers 

Stnd today for your FREE copy of our new 
colorful catalog- It'* fully ilhiifcrated with 
the finest quality toots, supplies, book 3. 
component**, hardware, and much more. 
Sitiificdaa Guaranteed. 

Write today fur your FREE catalog. 

WiJDDCRAFT SUFTLVCORF, 
Dept. PM126 

41 Allantic Ave uuc. Box 4000 
Woburn, Massach usetLB 01 BBS 



| Check 
| Home 
; Temp By 
] Telephone 

. Phone-Slat prtitacls home, cottage. I 
■ green house, barn or business when away I 
! In winter Check on lemperalure by phone | 
1 So tvO'id fi sew- ups. gave inspection trips. I 
! Wfite or cad Id tree folder and ordering. I 
I inlormation: Phnrvs-Stal. Bon 110350, | 

[ Lansing. Ml 4AB01. (517) 321-0541 fl 

V 



Increases Heal Oulput by 500% 

'Curslom Fil So *Super EIHcknl 



my F|r»pl#cc. 
'Easy So inslsll. 
"Tti e no oa 1 a 1 ica ( I y 
conij-eited, wprks 
automate ally. 



Iilamum stainless 
HeaE EiChanger 
No eitrat ic buy 
“No dangerous 
Creowic Buildup 



ATid b*SS Of 91! you Cfln your N^plat* 

ivbiKe saving on your healing bills because 
wMh Hearth- Aid II " you don 1 need la sacrifice 
ybur rifcpl^e'5 eppeaxance or lhe deiighi of 
an open Fura Eo be energy eltie*ent 

Wwta wftfi; *ws, CaM, «r Oa Ltnf± 

For ^forma^o^. TV/ife or Calf' 

Thw™**Depl. PM, HaiTwft mtfutffiaia 
Rankin. TW 37064 

Nationwide Toll Free: 1-0QO-742-HEAT 
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round-sound circuitry lor adding more 
depth to movie soundtracks, Some re- 
ceivers even have a second built-in 
ancillary amplifier lo power (he extra 
speaker channels needed for theater- 
Irke surround sound 

Tuners 

Progress in tuners isn't nearly as dra- 
matic as in other component catego- 
ries. Quite frankly, wilh the nearly uni- 
versal use of quart; synthesis 
technology, today's tuners are rather 
good, with most limilations in FM 
sound -quality inhereni in (he FM broad- 
casting system itsefl, A few companies 
have done a belter fob of combating 
multipath— the muddy sound caused 
when more than one signal from lhe 
same station arrives at your tuner after 
bouncing off large buildings and other 
structures. 

Cassette decks 

The compact disc hasn’t sparked any 
new developments in cassette deck 
technology, but il has given added 
importance to those sound-enhancing 
technologies already available in tape 
recording 

Norse reduction, for example, is more 
important than ever when recording the 
CD with its complete absence of back- 
ground noise. Dolby C-type noise re- 
duction, which offers twice the noise 
reduction capacity of the original Dolby 
system (Dolby B), is nearly universally 
available, except in the lowest priced 
decks. The dbx system, a more power- 
tul noise reduction system man Dolby 
MR, was once available on only a hand- 
ful of decks, but is now relatively easy lo 
find. 1 1 still, however, is not as universal 
as Dolby C NR 

Dolby H* Pro, a circuit that makes i| 
possible to record high frequencies at 
higher record levels and thus produce 
better tapes, js rapidly gaining new 
adherents several years after it was 
developed fointly with Denmark’s Bang 
& Olufsen. Improved head technology, 
such as the oxygen-free copper wiring 
used in Akai’s GX-6 deck (shown on 
page 73), also makes for clearer re- 
cording. 

Wilh the advent of fluid-reverse dual- 
transport decks, the cassette dock is 
also better able to rival yet another 
advantage of the CD player — long play- 
ing time. With the ability 10 play bolh- 
sides of a C-90 cassette in bolh direc- 
tions, these decks can play for three 
hours without repeating a selection, 
Programmed to repeat, some can play 
for 24 hours. 

Turntables 

Despite the popularity of CD players, 
record turntables will be around tor 
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‘Make your day, buy 
a Regency Scanner” 



weaiher transmissions, it's all there on a Regency scanner 



At Home If you're thinking about buying a scanner, 
take a look at the economical Regency R1070. H 
covers all the standard public service Frequencies, 
has a ten channel memory with digital display and, 
it’s programmable (no crystals required) 






On the Hoad , Keep track of the action in your car 
with the Regency MX3000. M's got 30 channels 
with digital display, pressure sensitive keyboard 
for easy programming, and covers the standard 
public service frequencies. In addition, the 
compact, slant front panel design and mobile 
i in ounting b racket makes insta I lation simp l e . 






On the go . . , When you're on the go, and 
you need to slay tuned into the action, take 
along the Regency HX1500 hand-held 
portable. Its advanced features include: 
keyboard programming, 55 channels, ten 
public service bands Including aircraft, 
liquid crystal display, and 4 independent 
scan banks. 

Check one out today . For a free 
demonstration, visit your Authorized 
Regency Scanner Dealer today, or. write 
Regency Electronics, 7707 Records 
Street, Indianapoiis, IN 46226 



€ ELECTRONICS, INC. 

7707 Records Street 
fndianapolis, IN 46226 

+ Mobi1e use subject to r&slfiction m certain Itrcaltties. 

C&lebfity look -a -ike — Joe Dimmtck }SplL ig fcir l!i ill H L FLLC'il 
■ M Ufl y.dVL-1'I nt L'P JiM-jijjrE fi j r-.i a l Ity Jliy ffirJhhpi tV- 








Tito first edge 
removes Ha taflr or 
wafer er winter sum. 



• Tito second edge removes tags, 
road film. dirt. 

The faint edge squeegees Mo glass 
frtfOM. 



GUARANTEED 
FOR THE LIFE 
OF YOUR CAR. 



We guaranies Tri pledge Wiper Blades 
for as long as you own your car! No 
other wiper btede can offer this guaran- 
tee, If you are net comptetety saiisfied 
yo is gel your -money bach. 



THE WORLD'S FIRST SYNTHETIC WIPER. 

Tn pledge blades are made liom QoFomr 
Nordel— Ihe same material u&ed m 50.000 
mile radial tines. Tripledge wipers will never 
tear, crack. split. roi, dry oul or stick. Not 
altecled by ice. snow, blazing sun, smog or 
road chemicals. 



mmmmmrn o m oomm 

AIR'FLO DESIGN. Blades mm \ lift in 

high winds, high speeds 6 claws grip 
(irmly, distribute pressure evenly. 

PATENTED DESIGN. 

Proiecied by U.S Patenf 4473919 

PRICE PER PAIR ONLY 



EASY OG-IT-YOURSELF INSTALLATION. 

Universal adapter snaps on: accepts 
bayonet, hook, pm type applications. 

CUSTOM FIT lor virtually every U S- and 
import car, van or truck, 



5.- 95 

uri*rfi in a A hwidlmt 



Specify 
make, model, 
year of car. 



CALL TOLL-FREE 1-800-847-0653 

gt send c*wcR. monay-order or Dam JMvmbsr arid *atpiraA*jri rM*: Ol tfft* Visa a i MasterCard v 

Pe^nstflvariia resident add '■ 



Pe-^riyivari a residents add 6^ m-sm la* 

TRIPLEDGE WIPER CORP., P.O. BOX 369- F. Bensalem, PA 19020 



□ YES! <=« 

Lifetime Wmer 
the life of your car 

Maine 



pair of Tri pledge 

only wiper GUARANTEED for 



Address 
City 



State 



1 pr. 9,95 

2 pr. 17,90 Save 2.00 

3 pr. 25.85 Save 4.00 

4 pr. 33.80 Save 6.00 

iSiagle IlidK. 14.96 si) 
Snapping 1 1 55 first pa ir 
iShipping &A, H l 4LA pair. 
Dtty SI 00 MO- 

Amt Enclneil 

^ flcsiJBPrs Jdtf Safes Tji 



Car 41 

Car #2 
Car #3 
Car 44 
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Year 




Mnrtel 


Yftai 


IVTak^L 




Year 





Model 


Year . 


Make 


Model 
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many years to come And though Itis 
pi alter- spinner cant match the CD in 
reproducing wide dynamic-range mu- 
sic, some refinements m the turntable 
can narrow the gap. 

One way to increase the lu notable's 
dynamic range is to make it quieter. 
Many new models in the £2D0-and- 
above range reduce noise (thai mighi 
be transmitted to the pickup cartridge) 
by damping internal motor vibrations, 
and by incorporating pliant suspen- 
sions that isolate external disturbances, 
The latter is sometimes achieved with 
nonresonanl chassis and tonearm ma- 
terials. 

Another sonic improvement In turnta- 
bles is ihe cartridge ronearm itself. 
Records do warp, leading lo sound 
distortion . To prevent this, many recent 
1 urn tables have bghMracking tonearms 
that can ride the warp and reproduce 
Ihe music accurately, much the way a 
surfer keeps his balance in the cod. 

To imitate the convenience of CDs, 
quite a few LP turntables now can be 
programmed to play selections in ihe 
order you“d like. Some models, in fact, 
boast iwo toneatms and cartridges to 
play selections alternately from either 
side ol the record 

Compact disc players 

Though originally claimed to Offer sonic 
perfection ihe CD player has gone 
through some improvements over its 4- 
year lifespan 

A look at ihe current crop ot digital 
disc players finds Shat an increasing 
number opt lor The more complex cir- 
cuitry First offered by Philips, the CD 
format's co- inventor This combination 
ol oversampling and digital filtering is 
said lo offer more accurate frequency 
response But one of Ihe most interest- 
ing developments is Onkyo's use ol 
liber optics, in pfaoe ol conventional 
wire, to transmit digital date wiihin the 
player Onkyo contends thal noise gen- 
erated by a player's internal digital 
processing can degrade the analog 
sound output we hear. Accordingly, the 
company deveFoped a system for trans- 
muting ihe digital data over light 
beams which don't generate or trans- 
m?t electrical noise. 

Onkyo offers thi$ feature in 1wp play- 
ers, the DX-32Q and DX-220. Other 
companies have recognized the same 
problem, and improved their designs 
earlier by isolating and shielding the CD 
player's digital and analog circuitry. 

This evolving understanding ol the 
CD, and The promise of refinements in 
lasers and signal-handling micro- 
processors, indicates we'H continue lo 
see change and improvement in hidi 
products — and hear them, loo 

—Terry Shea 
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Overwhelm Your Favorite Driver 



Remember those few times when you 
came up with the perfect gift? You could 
tell; the recipient was absolutely over- 
whelmed, He kept asking how you knew. 

Hit* The Sweat Spot 

That's the effect ESCORT has on 
drivers. If they don't already have one, they 
know it by reputation, it’s the classic of 
radar warning: the one Road & Track says 
"...is highly recommended"; the one Car 
and Driver says "...is clearly the leader in 
the field in value, customer service, and 
performance.," Well over a million drivers 
have chosen ESCORT since it was intro- 
duced in 1973. Probably you know severai 
of them, just in your circle of friends. Ask 
about us. 



Wall Stand On Our Uncord 

You’ll hear of ESCORTS legendary per 
fomnance. We're committed to advancing 
the technology qf radar warning. And when 
our engineers make a breakthrough, we 
don't save it for a new model. We make 
the improvement immediately. That way 
ESCORT always delivers the latest in radar- 
warning science. 




Our most recent breakthrough is a 
signal processor which recognizes and 
rejects Rashid signals. It's an industry first 
that completely ebsoletes the detectors 
of every other maker. 

Mara Than Lagandary P a ifwm anca 

But advanced technology is only one 
of the reasons ESCORT makes an over- 
whelming gift. Consider the way It works. 




£$£OfiT upfi tomptew *«\fy j nncitfetf mb*, dot* 

corifetf -Bifid rtratt fir pwmr cwrfi, bfwr dip trvt and I'Mfi 
frx»jrHing a s paftt A/w ar&it &urt> P 9 G&TW&WSM 1 

r"j JisixUiw*. OHl fac ill r*> prim cJtar^p. 



You know how a few possessions in this 
life get to be favorites because there's 
just someth ing a bout them- a certain heft 
and feel, a certain way of going about 
their business- that just seems exactly 
right 

ESCORT is like that. Its housing Is 
made of heat-treated aluminum, which 
protects the sophisticated components 
within, and also gives a substantial feel 
The audible warning uses Morse-COde fre- 
quency (1024 Hz), which cuts through a 
Ferrari s interior noise, yet won’t jangle 
your nerves. The alert lamp is controlled 
by 3 photoelectric eye, which makes it 
visible on the brightest day. yet dims auto- 
matically to eliminate nighttime glare. The 
list goes on, but we'll trust any ESCORT 
owner to give you the details. 

Pi« Joy Of Giving 

Meanwhile, here's an ESCORT feature 
for the gift giver F Shopping is as easy as 
one toll-free call. We make ESCORT in our 
own factory and we sell directly to out 
customers. This means no parking prob- 
lems and no crowded stores. Just pick up 
the phone. Orders in by 3:00 pm eastern 
time Monday through Friday go out the 
same day. We h ll pay for UPS shipment and 
a gift box is available at no extra charge. 



For even fast ei service, Federal Ex- 
press guarantees overnight delivery for 
only $10 extra. ESCORT could be in your 
hands tomorrow morning if you Choose, 
Christmas Or anytime, we make the 
same promise. If you aren't satisfied within 
30 days, send ESCORT back. We ll refund 
all your money and your return shipping. 
There are no hidden charges. 

Car and Driver called us the "class act" 
in radar detection. Your favorite driver will 
wonder how you knew. 



Try ESCORT At Mo Rink 

Take the first 30 days with ESCORT 
as a lest. If you're not completely 
satisfied return it for a full refund. 
You can't lose. 

ESCORT is also backed with a one 
year warranty on both parts and labor. 

ESCORT $245 < QH r^. 300 $134B tax) 
Slightly higher i n Canada 

TOLL FREE 800-543-1608 

J Phone M-f a 12. Sat 9-5:30. Sun 10- 5 EST i 










By mall send to address below. 
Ali orders processed immediately. 
Prices slightly higher for Canadian 
shipments. 



ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 0080 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 
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HOME ELECTRONIC 

ENTERTAINMENT 




HOME VIDEO 

THE BIB PICTURE 



TV screens are getting bigger. And the latest 
easy-to-program VCRs fill them with the sharpest 
pictures yet But there's more improvement on the way . 



Five lop contendere for the 
VCR champinnahip grace 
the page opposite. From 
the lop: RCA a VMT-4OT 
digital VCR sends two pro- 
grams to your TV screen. 
Canon's VR-HF72G has l+O 
picture enhancement, hi-fi 
sound, stereo reception, 
combo remote oontror pro- 
gnacnmer |noi shown). 

Unique Himr-tarti In Sharp 
VC-T64U Slips Into Skit oh 
right to program deck. Pan- 
asonic Modal 1564 pro- 
duces clear Specie! effects 
in ail recording modes. Her- 
man Pardon VGD2W0 
boasts Budiophite sound. 
Behind (he VCRs is the new 
Hagnavqif 27 -Eri. Star mcoitor 
receiver. Prices range Irom 
1700 to about $1000. 



m eHOTC 6 ffr 1 sww & 05 CFF 



S ometime in the future, historians will 
characterize our age as the one when 
TV became video. And the fact is. 
describing what emerges from to- 
day's screens as "television" reveals 
only part of Ihe story— much tike calling a 
Ferrari Testarossa ’Iransportalion." 

The technology of television entered a peri- 
od ol somnolent complacency after its last 
innovative leaps— color and transistoriza- 
tion— established themselves in the i£60$. 
What woke it from ils slumber was 1 he raucous 
arrival of video cassette recorders in Ameri- 
can households during this decade. 

The old boob-tebe^ once perfectly ade- 
quate for receiving TV broadcasts, today 
must deliver alternative sources of entertain- 
ment, Besides video cassette, these include 
video disc, electronic games, computer 
graphics, satellite- and cable-borne pro- 
gramming. teletexl and videotex!. 

As a result, TV technology has entered a 
renaissance, with innovation and improve- 
ment proceeding at an unprecedented rate 
Progress is evident on four fronts image size, 
image qualify expanded capabilities and. 
last but not least high-fidelity sound. 

The most obvious changes you'll see in TV 
are She wider variety of screen sizes and 1 he 
increasing size of screens in addition to the 
familiar 1 3-, 15- 19- and 25- m color screens, 
you’ll now find models wilh displays measur- 
ing i A. 18, 20, 22, 26 in and larger. Ai this 
writing, the largest television lube available 
measures 35 m diagonally. Protection TVs 
come even larger 

Why would anyone wanl so large a display? 
You can credit the availability of theatrical 
programming on video disc and cassette. 
Once si became possible to convert the living 
room to a movie 1 heater ai will, it became 



desirable io simulate the wide-screen experi- 
ence of the movie house— and the some 
ambience as won 

Today's larger cathode-ray tubes are the 
result of advances in glassmaking and elec- 
tron -gun technology Bettor gtessrnakmg 
techniques enable manufacturers to build 
tubes with Halter screens than yesteryear's 
mote convex displays. Tins Harness yields 
two advantages. One is more viewing area A 
25-in. display can be stretched to 27 in The 
other is a more viewable display The flatness 
reduces optical distortion formerly caused by 
a Curved screen, and lets you see more of the 
dESpley when you're viewing <| From an otf- 
eenier position 

Though today's TV display is larger, the 
tube isnl any deeper (han older designs 
That's because newer electron guns can 
sweep across a wider area ih an ihose of just a 
tew years ago. 

This increase in display size is accompa- 
nied by an increase m display resolution 
lhat is, greater pie lure detail. In video jargon, 
this is measured in lines of horizonial resold 
lion— meaning the number oi picture ele- 
ments arrayed fell to right across I ho screen 
The more, fhe better A simple light-and-play 
TV set might have 250 lines of horizontal 
reso-lulion, white a better mwiitor/receiver 
boasts as many as 450, 

Monitor/receiver 1 is the name TV adopted 
once the VCR and its cousins joined broad- 
cast programming as sources of visua* enter- 
tainment Like the TV of old. a moniter/receiv- 
er'5 tuner section receives oveMhe-a.r 
programming But video cassette and oteor 
nonbroadcast sources travel straigh! to the 
screen {monitor) via 




Sony SL-HF1000 Has Jogging 

dlaT ter pfotossloful odillng capabilities. 
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FACTORY DIRECT 
GRANDFATHER CLOCKS 



Do-K'YauraaH Clock KHi 




■= 5*300 

Urtdudii^ nttivmrmrU nd d ir'i 

OR 

COmpfetoly Awmbted 
■ncl Rnivhod 

+ SoJ W 3/4" hflPdwqoOa- 
black wfltnirt. etwjFry. oak 

■ quality 

» Sol id brass 'iVwl G^m^n 

chtantag mow*mani» 

■nddfiU 

• Easy to BsMfnbfo kite Of 



artd hni^isd 

i Money back guarani** 

SEND SI FOR 
U-PAOt FULL 
COLOR CATALOG 



SJb EMPEROR' 

™P clock com bus y 

WORLDS LARGEST MAHUFAgTLTIER 
OF CWAI40FATHER CXOCKS 
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City - 
Sure . 
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Have all the pure, fresh water 

you want 
FREE! 

You can drill 
a water well in 
your backyard 
next weekend! 

Over 99,000 
home water wells 
drilled this easy, 
low ^cost way 
since 1 962! 





CALL TOLL-FREE 

800-821*7700 

! Ash tar- Opnp#tar 51 56 1 

Dr Chp Cfrurpwr M»it Tvria f* 
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HOWE ELECTRONIC 

ENTERTAINMENT 



(tons, completely bypassing ihe tuner. 

This sideslipping makes for better 
picigre quality. For a VCR'S signal to 
reach the screen through the TV toner, 
the video signal lirst must be converted 
io a radio signal. In effect. Ihe VCR is 
broadcasting to the TV's tuner Be- 
cause any signal conversion generates 
some deterioration in picture and 
sound quality, a direct connection to 
the video monitor and audio section is 
preferable 

That’s why you’ll find a multitude of 
input and outpui jacks on the back 
panels ot today's versatile monitor/ re- 
ceivers They provide a direct route lor 
images from your VCR video disc and 
perhaps computet s. games and lete j 
text decoders, too. Meanwhile, ihe 
sound from these sources travels sepa- 
rately lo the monitor/receiver's audio 




Akal's VS-S&5 LL a VHS format VCR with hhfl 
EQLiind, has a built-in Id-watt ampllllar. 

amplifiers and loudspeakers These 
pack more wallop than 'hose in a con- 
ventional TV— and do it in stereo. Con- 
sequently. you'll be able io enjoy the 
growing number of TV programs broad- 
cast in stereo. as well as the sophrsii- 
cated soundtracks that accompany 
many of today’s movies. 

To reproduce the special effects on 
those soundtracks more realistically, 

I ho moniior/receivers of ihe nonoo- 
distenl future wpII incorporate built-in 
surround -sound circuits. 

Once thal happens, you'll relive at 
home the same sonic experience as 
when you first saw Star Wars and other 
flicks rn Ihe Iheater. You can expect 
Further enhancement in the monitor/ 
receiver's picture, too. This will come 
From digital technology 

Right now, digilal circuitry is used in a 
handlul of TVs for special features, 
such as projecting a second program in 
a comer of ihe screen Bui soon, "digi- 
tal" sets will boost image resolution, 
maintain color purify, and eliminate 
multipath ghosts and other forms of 
disiomorwsuch as the video noise or 
snow that sometimes affNcts dark areas. 

That snow, more often than not, is 
generated by dropouts on a videotape. 
You mighi not notice il on an older TV 
set bu( today’s higher- resolution dis- 
plays make il painfully evident. Ironical- 
ly, displays nave become so good 
they Ye prompting improvements in 
VCRs^lhe very source component thal 
sparked the video revolution. 

Since their ini rod ud ion in 1975, 
home VCRs have become easier to 



program and use, and have developed 
longer recording limes and more so- 
phisticated special affects By 190/1. 
home VCRs had even gotten hi4i stereo 
worthy of Ihe sound! racks they play and 
record — end nearly as good as the 
digital audio on compact discs. But 
until recently, tittle has been done to 
improve She VCR's picture quality. 

The best VCRs today— whether Beta, 
VHS or the new 0mm format— top out at 
about 300 lines of horizontal resolution 
That's less lhan many monitor/receivers 
can reproduce In fact, the only picture 
sources that can match a monitor's 
450- 1 me resolution arc the laser video 
disc and a live telecast. 

To dean up their act, just about every 
VCR fed ay has some sort of picture- 
enhancing circuitry It's called Super- 
Beta in Beta decks, and HQ (for High 
Quality) in VHS machines. Both yield 
about a 20 -percent improvement in pic- 
ture quality if you compare their results 
egairt&t pictures From older VCRs, you'll 
500 the improvement mostly in more 
sharply defined image outlines, and m 
greater picture-detail in contrasty im- 
age areas, such as shadows. 

For the record ihe still-new 5mm 
Formal holds promise ol improvement 
when the highly touted "metal evapo- 
rated" tapes arrive. Today's Emm 
decks- use "meiai powder" (ape 

It's technically possible to improve 
the VCR's image even Further— but only 
at ihe risk of losing compatibility with 
older machines and the tapes recorded 
on them. Accordingly, VCR makers arc 
couni ing on the same digital enhance- 
ment promised For TV to work simitar 
magic on videotapes. 

The first digital -effects VCRs are just 
now arriving from Hsiachi, RCA, NEC 
and Toshiba. Like digilal TV. the "digi- 
lal" VCR's bag ot iricks currently is 
limited to special effects 

But when you see what digital en- 
hancement does for a freeze-frame pic- 
ture, you'll easily imagine how it might 
upgrade the moving kind 

Because moving video is memory- 
hungry. this Ethnological leap won't 
occur until Ihe cos! of digital memory 
chips comes down. This makes the 
estimated time of arrival more depen* 
deni on the computer induslry than on 
Hollywood Accordingly, we'll see digi- 
tal VCRs in time for the nexf remake of 
Beau Geste. PM 




The retor-der Mellon detacher tor field uh 
In Kodak s modular 8mm VCR. 



es 



POPULAR MECHANICS ■ DECEMBER 1 986 




Radio Shack's New Security 
Alarm System is a Great Gift 
for the Do-It-Yourselfer 




’Round-the-clock Protection from intruders 
And Firel Save <27” on the Package 

Your chances of being victimized by a burglar have never been higher. Our 
SAFE HOUSE® system is the affordable way to protecl loved ones and valuable 
possessions. It's designed tor easy installation and includes everything for 
perimeter-type home security: Alarm System Panel with in-depth 83-page manual, 
loud electronic Siren, system smoke alarm, four magnetic sensors for windows or 
doors, key switch and 100 feet of wire. Expandable design lets you add as many 
sensors as required to protect all vulnerable points- It can even activate a phone 
dialer (below) lo automatically call local fire, police or security service. 

The system has four aFarm loops— three with instant response, the fourth with an 
adjustable delay for leaving and reentering without sounding the aFarm. An indepen- 
dent fire alarm loop slays armed 24-hours-a-day fodeteef smoke or frres instantly, An 
additional always-armed circuit can be used to warn of tampering or to manually 
trigger alarm in emergencies, LEDs indicate when the system is armed and if a 
window or door is ajar. Also has battery and alarm tesl buttons. UL listed AC with 
battery backup system. See it today! #49^70^88/481/523/495, *278-860. 

6V Rechargeable Battery. Two required. #23-181 Each 9.9S 

f Emergency Phone Dialer with wireless Remote "\ 

19985 

Auto-dials up lo throe num- 
bers for each of four outgoing 

... — — ■ -r-^r^ messages recorded in your 

voice. May be activated by 
4&470 panel (above). Works 
on pulse or tone lines. FCC 
registered. Automatic battery 
backup. UL listed AC. Backup 
batteries extra. #49-43? , 





Radio /hack 

A DlVrStQU OF TANDY CORPORATION 



FREE 1987 CATALOG! 

Mail to Radio Shat*, Department B7-A-226 
300 One Tandy Center. Fort Worth, TX 76102 

NAM E 

STREET 

ertv 



Prices appfy al participating Shack siraes and dealers 






Question 1 

You want (a record a certain piece of 
music on a 90- minute casselte, which 
gives you 45 minutes ot paying time on 
each side The piece of music runs SO 
minutes and is composed of tour parts, 
with 10 seconds of silence between 
each The firs! two parts run 17 minutes 
each Pari ihree runs 20 minutes and 
the fourth part is 26 minutes 
The problem: You cannot lose a sec- 
ond of the music, and you cannot inter- 
rupt the music in any of the four parts 
Yel parts three and four total 46 min* 



way to we* loudspeakers — and you can 
tailor I he sound to your room with she 
graphic equalizer Every component 
operates through The system s remote- 
control handsel— ana they're all pack- 
aged in a handsome cabinet 

To win you have to solve two hi-li 
related problems 

Question 1 has Only one possible 
solulion You To either tight or you’re 
wrong Question 2 has several possible 
solutions The prize goes to the most 
imaginative, practical and original an- 
swer to Question 2 



O ur congest prize Sansui's 
Model 1590 Supdr-Compo 
Syslem. puts the company's 
highly regarded audto compo- 
nents in a single package 
worth $4000 You 'it get a digital audio 
compact d^sc player and Sansui's 
unique, twin-tonearm LP 1urn*abrc 
You'll be able to program up to 16 Of 
your favorite radio stations in the sleek 
AM.'FM tuner A twjn-iranspart Dolby-C 
cassette deck lets you record Torn one 
lape to anolher A powerful 160-watts- 
per-channel am pi; her drives Sansui's 4- 
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Get ia on the 

in SMALL ENGINE 
service and repair 
Start your own imev 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way, 

waldiH business I 




In jutf j sfwHi lient, i 1 1 tan be nimh to 
jfflH iinu of I he griming LiiElustd^ 

in /\menc« + ^ an industry whrrr quali- 
fleri men are making Front $ 25 . Oh in 
VW.'IHI per hour. . . ami Ihjt 1 :* jusE for 
lalMtr. Paris, and «cvcs*»rre$ add. 

even more lo the pro fils. 



BeitiuM- I hr small «lfihc InftuVtn hits 
^r^nvtn Hit quitkh. an acult sihortit^ uf 
ijUntlirkt/rl Small Eneitic rroMmalii-xlsti 
Ihrou^lioul I be country. In fact. it\ mil urn 
liquid for a goiKl smati Lngmt man In be 
three lo four weeks khid in Lin 1 summer 
heicI Lit leas? u wvtk behind in ihe ninltr. 
H'htn you set hm* innny small engines. art 
in ust loduv, ftlfi rasy In umitrsland why 
qualified mt'ii command Mich hi^ti prices 
— us much as for j simple tune -up 

that lakes less than an hour 3 



65-million small engines 
are in service todayl 

ITiaf & right — there arc over suily-five 
million 2-qvc\c and 4-cyelc small engines 
lei service across the U.S.A. That’s the 
official count from the Engine Service 
Assn., ami new engines are being built at 
a rate of one-mil Lion per month! With 
fully accredited and approved 
Foley- Bel saw training h you can soon 
have the ^kill and knowledge io make top 
money servicing these engines. Home- 
owners and businessmen will seek you 




out and pay you well to service ami re- 
pair their lawn mowers, tillers, edgers, 
power rakes, garden traclors, chain 
mini-bikes F go-c&rts, snowmo- 
biles. generators p snowblowers, paint 
s prayers . . . the list is almost endless. 



No experience necessary. 



You don't need i« be a fc hom mechanic" 
or h:j ve priur experience. If you can read T 
you cun master this profitable irade right 
sti home. til your sparetime, without miss- 
ing a single paycheck. Lessons are fully 
lllustfuled — so clear you can'l go wrong;. 



You receive trade secrets 
and business plans. 

We guide you every step of the way, 
including tested and proven instructions 
on how io get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale ... al I the “tricks of 
the trade 1 '. . all the inside fac-Es you need 
to assure success right from the start. 



Increased Income 

"I've had dhtfu r 8 
yr® ri rxptrittit* 
repairing small ht*t- 
g Jflff . . . but re- 
ptiirs were oniy 
miner . , . until I 
starred V he Falty- 
Beisaw Course ' 1 




With our famous 'learn-hy-doirtg' train- 
ing method, you gel praciicai 'hands-on' 
experience with specialized tool* and 
equipment that you’ll receive with your 
training plus a brand-new 4 HP engine - 
all yours to keep * 

SEND FOR FREE FACTS! 

You risk nothing by accepting this 
offer to find Our how foley-Belsow 
training can give you the skills you need 
to increase your income in a high-profit, 
recession-proof bittiness of your own. 



You get all this Professional equipment with yuui 
course, PLUS 4 H.P. Engine .... ALL YOURS TO 
KEEP. . . . All at NO EXTRA COST. 




Jus| Hll |n and mail coupon held* (or 
_ . sfnd pruttrurd i lo rsnive full mfurmaliun 

Send TUU A 1 an 4 details hy rein rn mail. DO tt TOBA Yt 

fOf this FOLEVBELSAW INSTITUTE of 

fert filled M SMALL ENGINE REPAIR 

iaw M,IW 51 053 Field , Kinuf City, MO. Will 

FRFF There it NO OSLItATTON and 

BOOKLET! NO M jWMM Will CaM-BWl 




FDLEY-BaEAW INSTITUTE 51D53 FIELD BUILDING 
KANSAS CITY. MISSOURI Will 



Tads hn^ you quickly 
lrjnln Iwywjrc^in DC-h 
ih A plOlilJbe s^ct-me 
or Fulltime buiintss o\ 
ywzr won PLUS cjomgiele 
(Jetaiis dp nur 3Q-UHY 

NO BISK Trial 
Offer! 



□ YES. please send me the FREE booklet trial 
gives Il’H details about -surimp my own business in 
Small Er>gir>e Repair I understand iherc is no obligation 
and ihsi no utfiman m\ all. 

Kimi 



city 
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$eutoccod AUTO RESTORATION TOOLS 









TO ORDER 
CALL TOLL FREE 



1 - 800 - 345-1178 



IN PA, 

( 215 ) 644-4412 



Our unique formula of corrosion resistant 
-stainless steel Leafing pigments bond to a metal 
surface to block out rust. Unaffected by the hot 
n n d cold cycles of automotive use, this coating 
will last for years. 

Easy to apply, just dean the part with a wire 
brush. No primer necessary. Can be brushed, 
air dries in 60 min., and cures in use to 
maintain its maximum hardness and durability. 
Complete instructions on can. 1 pt. can. 

I2S6 High Temp. Stainless 

Coating *12.95 



Sandblast Away Rust 



Smooth Denied Body 
Panels In Minutes 



Remove Rust Without 
Harming Good Metal 



Our sandblaster is field proven i thousands in 
use) and priced nght, This sendhlaster gives 
you the ability to remove rust, scaLe r paint and 
corrosion in minutes. Also doubles as air 
gun/degreaser for cleaning parts. 

The Eastwood sandblaster package includes 
all-metal power (same as used on our larger 
units), ten foot hose, J4" pickup tube, spare 
nosale and complete instructions. Just attach 
to l HP compressor, insert pickup tube into 
sand or Other abrasive and you're ready. 

6532 Sandblast Cun *35.95 

6534 Sandblast Cun & Hood ...... + $49.95 



Semanteme shrink s fonts without rejrqew.vVty metdt 

Just attach this 9 - , 18 gauge stainless steel 
disc to your heavy-duty body grinder and you'll! 
level stretched metal to ils original factory- 
smooth shape. The secret's in the unique blade 
that creates heat to shrink metal back into 
shape. Jt has a arbor to fit standard gri nders 
(maximum speed 8000 r.p.m.; SOOOr.p.m, ideal). 
7001 Shrinking Disc *23.95 

Cut Spofwe/ds in 

Seconds 



This is a heavy-duty auto shop brake for 
pane) fabrication. Wilt form angles up to 90* in 
metal 24" wide with 1$ gauge thickness. You 
can form narrower widths on heavier gauge metal. 
All welded steel construction with reinforce- 
ments to eliminate lifting and i "bow'\ Mounts 
in any shop vise with a 2" opening and can be 
set up in minutes. Just insert; meta). damp 
holding bar in place, and lift handles. Produces 
a sharp, clean bend in steel and aluminum. Two 
5" C-clamps required for use (not included). 
Weight 26 Lbs. Minor assembly required. 

6266 24" brake . . *49.95 

*271 Set of 2 r 5* clamps *14.75 



High Temp. Stainless 
Paint For Exhaust 

Systems 



Basic Body Solder Kit 



Everything you need to make real metal re- 
pairs on rusted areas. Includes 2 Paddles: I 
Flat, 1 Half-Round, ) lb. Tin of Tallow; 1 lb. 
Tinning Butter 5 Acid Brushes; 14* Flexible 
English Body File; File Holder; 4 Sticks Body 
Solder and FREE Copy of Auto Body Solder 

Book. 

6730 Basic Body Solder Kit $58.00 

6400 Body Solder W lb. bar ... 13.50 



FREE! 

Eastwood 



Gsd-Solv removes rust 
and corrosion fast on any 
metal. Just spray, dip, or 
brush on and see it 
workll Cxi-Solv is nom 
flammable, non -toxic, 
i F|| non-caustic an d odorless. 

Extra bonus: After 
removing nast, Oxi-Solv 
gives a zinc phosphate 
coating to metal for 
better paint adhesion. 
Reusable. 

34360xh&a]v, 16 oz, *8,95 

3432 Oxi Solv, ] gallon *24,95 



24 " Sheet Metal Brake 



Lint up JM CuX kyn - 3 ;? fo 

Remove sputwelda without cutting through 

the lower panel. Wf arbor has adjustable pilot 
to insure perfect cuts without damaging metal. 
Pilot pops out slug after cutting. Works on air 
and electric drills (900 r.p.m. maje.) with W* 
chuck. Use with sheelmctal up lo 3/16*. 

32 19 Spotweld Cutter 112.95 

3220 Replacement Cutter $4.50 



Auto Restoration Books 



Here's a selection of the most popular 
restoration books in the Eastwood library, 

6602 Key to Mclal Bumping— how to use botty 
and fender tools *6,50 

6600 Aulu Restoration Tips and Techniques— 
A favorite reference bookl ...... *9.95 

6645 Auto Body Solder— the Bible of body 

solder repair work , » *6.95 

6601 Auto Body Repair— professional 

techniques explained $16,95 





AUTO RESTORATION TOOLS 







Send mt the following; Code #IC27PStC6 

—Item(s) *- 
Item(s) *_ 



_Jtem(s) 

* - 

_Jte m(s) 

Picking and Guaranteed Deliver? Charge 



is rH>io w.wi-H! w 
moit»su»«.9& 
S 3 O. 0 -L to MJDQ 4 U 1 



40^1(5 

75 . 01 ) and up-£&.?W 



□ Send rm jour toetitalea 

□ VISA G Mutr icud 
Cmdit 

Cartd 



TWfALJ . 



O C_OJ 3 . 4 Adi U.T 5 J 
EulrtOon 

_ CWe 



□ ChrcSt endued 
Kafi» 



I Mdrt.-w , 



■City . 



hfe ■ 



The Eastwood Company 

347 Pennsylvania Ave,, Bo*. 2% 
Malvern, PA 19355 



Spot Weld Perfectly 
In 6 Seconds 



Convert Your Arc Welder For M/g-L/ke Results 



flfttf 

JsnrattfJj Hfefcfr 

Adjust tool to metal thickness, flange repair 
area and lay in patch panel, Lets you weld 
flush with body metal, which minimizes grind’ 
ing and filling. Works in tight areas and on 
sharp oirvui, Perfeci results with very lift I e 
effort. 

6286 Panel Planner , , * „ ► * , $ 29.95 

PriQH m Ehiii fld Hjpsif ttow of PWYkKH CfljKvmd kis. 



Most arc welder have been designed for 
Joining metal; our stitch welder attachment 
con trols welding heat to produce smooth, even 
welds on body panels — limits distortion and 
bum-through. 

The current's directed through an electrical 
solenoid and diode circuit The solenoid, which 
pulses thousands of times per minute, gives 
you normal welding amperage while allowing 
you to weld thin pieces. Although the arc never 
appears to break, the reciprocating electrode 
action pulls the electrode in and out of the 
weld puddle to limit welding heat. 

Welding's easy: once you strike the self- 
starling arc, lay the rod on the metal and let 
the machine do the work. Resulting "bead is 



FREE! 

Eastwood 

Catalog 

Fill In Coupon 



smooth ^rtd even, with slag coming off in large 
pieces. Easy to master with practice. 

The stitch welders five fool power cord at- 
taches to any A.C. art welder's electrode holder 
(must run at 80 amps or less), Uses arc welding 
rods up to 3/31T stwl and stainless, Tool body 
cast aluminum with vinyl insulated gnp for 
positive control Electrodes held with set screw 
and can be easily replaced. Designed for years 
of trouble-free service. 

4369 Stitch Welder *59,00 

4372 Arc Welding Rods t2mm dia h 3 lb. phg. 
approx 120 rods) designed with special flux for 

welding sheetmetal $9,95 

4343A Ffowerpack for stitch welder . . $119,00 
(If you don’t have an arc welder! 



Convert* in Arc Welder Ip i Spot Welder 
It welds any sted between 18-26 gauge. 

(Auto body sheet metal is between 18 and 22 
gauge!. Ideal for welding replacement panels, 
floors, brackets, clips, broces, etc. Welds from 
nne side so it can even do blind panels that op 
dinarily can't be spot welded Comes with two 
pressure heads — four prong for control on flat 
areas and two prong for reaching into edge and 
recess work. Proper replacement electrodes 
available through Eastwood, Cun comes com- 
plete with connection wire, spare electrode, 2 
pressure heads and complete instructions. 

Hook it to the electrode holder of your AC arc 
welder (set at SO amps! and ground to car body. 
4355 Spot Weld Gun ......... .. . *35.95 

4321 Package 10 electrodes . * . *9.75 

4343A Powerpack for spotweldcr 5119.00 

(If you don't have an arc welder 1 ! 



Flangers For Flush Welds 



Nibbler Cuts 
Sfieetmetaf Fust 



Our nibbler cuts curves, straight lines — any 
shape you need. Leaves flat, no-distortion,, 
burr-free finish. Uses less effort than ordinary 
snips. Chromed steel construction with cush. 
ioned vinyl grips. Heat-treated lord steel jaws. 
Cuts up to IS gauge steel, 16 gauge aluminum. 
Jaws replace easily. 

6281 Nibbler * 2 fi .95 

6284 Replacement Blades (pkg„ 2) , r . . $9.95 

* 1936 EastMli Group Inc. 



TO ORDER CALL TOLL FREE 

1 - 800 - 345-1178 

IN PENNSYLVANIA: (215) 6444412 







26 Ways to Help You 
quality lor ttie Job You Want 

frtt F»tl$ tfHiil Dipliosnas jjid 
j-ptctaNicd Associate Decrees 




Horn al home m your spare 
time. Wllhoul any previous 
experience. yew can iram few a 
money maki ng zb rear . even 
gel a Oegfee Seng for tree 
fads about Ihe exciting career 
program trial interests you 

most. Mail coupon today and 
see how easy il is to tram al home Tor a great new 
career gr advancement on yOur present fob o 

FREE 

■ns 

! ;iMt -HLjDept. Pf5S 015, Scranton PA 10 

S*rd Irw lads inOcobi brcpdnureijnhcfft icar'studval tome ro r 

ir^ ejr*« I wbw 5E^ ^ od-oston no ^airtniin wll visil 

Chech, out &oh mum 
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StV-fiiTg 4 V*x -g 
TV Vfflfltpan 

l*«t- uhi'Ihh *-t tf leiea ICS- jr'd Hv m *-i 
A*tt*cip Li '«LfK«*^ie ic'anrt 

— *5f 



JlOOflfSS 

cm ITATI 3*_ 

KWKEI I. 




ft A SttAwtftfl ry of JV^J^innJ fkihtAIM* CiVpO.NUUir*. 



3-in-l TOOL MAKES 
STRIPPING & SCRAPING 
FAST • EASY • SAFE! 



HtVOUmOJMRH 

L CSSKMAMII* 
^ STRIPPER iB 

This industrial -quality tool sms. 
hours of hard, tedious work. 

Removes paint, varnish. ru£5 and 
grime from woods, metals, 
plastics, fiberglass and masonry 
— wjft no gouging and no hurnng! 

Flexible, flat-tipped steel Wades 
toikw cofltouts and reach down 
into depressions. Justanadittie 
Omni -Stripper to any housebom 
drill In seconds you re ready tor 
101 stripping and sctapnfl chores 
without dangerous, messy 
chemicals The3-in-1fctiidude5 
an assambled hub and three sets 
of replaceable precision blades— 
fine, medium and coarse grades, 

$ 






*i V mi2iS Risug* 

P, HiB^ng 1 

IliM Lifetime Warranty! 

PRICED-RITE TOOLS 

PC Bob H53I Rahway, NJMGS 

CALL TOLL FREE 

1-800-634-6330 

CALL OPERATOR £1 

Wt*Ulff9tal 

3*.9lB<.fCT| 

" PlSUltJi HjIBHilTL 
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HOME ELECTRONIC 

ENTERTAINMENT 



utes — impossible fo fit within the 45 
minutes, of recording lime on the sec- 
ond side of the cassette 
The solution: Tell us how you'd record 
this piece of music so Ihat you'd hear 
parts one through lour in their proper 
order— without breaking the music in 
any pari Anything goes, but you are not 
allowed to speed up or "compress" the 
music So Ml the tape. 

Question 2 

Your hi-fi system and loudspeakers 
face Ihe sofa in your listening room. You 
want to have e second pair of speakers 
to Ihe rear ol the sofa, for surround - 
sound effecls. There's a wall with no 
doors or windows behind the sofa. The 
wall to the left ol the sola has three 



windows The wall to Ihe right has a 
door and one window The sola sits 
flush against the rear wall, and has 
tamp tables on each side that occupy 
all the space in the corners. 

The problem: You canl piace the 
extra speakers beside the sofa, where 
the lamp tables are You are not al- 
lowed to run wire across Ihe lloor, from 
the hi-fi system to the extra speakers. 
And you can't tack wires along the Hoof 
or ceiling moldings, or around door and 
window Irames. 

The solution: Tell us how you'd inslall 
the extra speakers, and how you ! d get 
the sound to them Srom ihe hi-fi system 
Use your imagination to find a solution, 
no matter how unconventional or futur- 
istic it mighl be. m 



OFFICIAL CONTEST RULES 



1 Qn Ihe entry blank printed MOW, & on P 
separate sheet of paper attached IQ the entry 
lorm, ^ue us you mfcjEiara. to the iwo hl-ll ques- 
tions printed n the precede art**- Ftetnembaf, 
ytto rflj&l answer ixHh questions tor you artiy to 
be vaid. Oja stem 1 has only cKio possible sokj- 
liOfi, V*Xj oml provtoe the correcL answer to qually 
SOT adhmn to wm. QuestionE has mora than one 
soUiidn. The prkie be m » raed ter the most 
tnagnalivH. practical and orignBl scAsncn, as 
judged by ihe Popular Mechanics Electrodes 
Dept, and Editor- h-Chief Joe OtoJiam, 

2. OFawrgs Of schemeiics are nol necessary to 
™, but fftgW tMHp you clarify you Hwitiig and 
express iE fntsre elTecLrvOly. 

3. WHIe Share is no hnl tD the tenglh of yw 
suggestion, please be to rhe port arid as bner as 
poSsfela. 

4 Al entries Cteeome the property ol Fopclab 
M ecHA«cs and cams be rehjned. 

5. Entries wl be Judged on ongnalTy, iria^ia 
Eton, prneticahrty and usehJh&es. 

0. PTirtmnftry judging wi be done by the EleC- 
Ironies Dept, ftdrtorso* PoRJLAn Mecn*«£^- From 
the intel SateCtohS, the fnal wnner wil be selecl- 
ed by Ecftof-I^Cfitff Jda Oldham. 

T. Tha deciaion nl she judges i* indl. No 
corfespoftoeiw Of telephone cals regarding the 



coritest wrt be acc^ed tx erterad rtp. 

8. The #Kw wi feeeive a SangU Si^wr- 
Compc hi-Ei system ynih a suggested retai vakte oi 
$4000 Al taxes and drifter leas are tha r ttaparafci- 
ity tftthe ™ief. Popular Mcchamcs wi shp ihe 
system to she wnrw, prepaid, by edfnmon ceniar. 

9. Mo cash payment wl be made h ptece ol the 
prize. 

10. The poritRsI is open to anyone residing hn 
any ol the S0 United States excepE emplgyaes & 
(he Haarsl Cap. and thek famites 

1 1. Entries sfxruld be mated to SAhSU Super- 
Ccmpo Ccntesl, Ft pula r Mecharics, PO Box 
1409, New Kbrii, NY tQIOI. 

1 £. EnSnes mLHt be pastmaried before imrjghl 
Fab. IS, 1987, and f-eceivod by Feb. 32, 1M7, 

13. The wrner wfl he notified by Apri t, 1987, 
and may be asked to execute a quaifyng alfidawt. 

14 Alter the WfTtef IS notified, Popular Mt- 
CHAMCS wi provide the writer's I tertte to anyone 
who wishes it and who senefc lts a stamped, seif- 
adekeesed envelope wish the rarest. 

15. Writer muss agree n wrihnig to Ns name and 
photos being used in confunctian wilh ?Ns contest 
and vis results ri a fulure issue of PqftaAH 
MEOiAteOS and al media . ad verts sing and-'or 
trade. 

15 . Tha contest is void whpre prowled. 



OFFICIAL POPULAR MECHANICS 
SANSUI SUPER-COMPO ENTRY BLANK 

Here Is my entry. I agree to abide by the above rules. 
Signature: 

Answer to Question I : 



Answer to Question 2; 



Name 

Street Address 

City State Zip 

Telephone 

Clip and maiJ to: Sansui Super-Compo Contest. Popufar Mechanics, PO 
6o.x 1409, New York. NY 10 J01 . Entries must be postmarked before 
midnight, Feb. 1$, 1987, and received by Feb. 22, 1987. 



Call 1-800*533-5545 today and . . . 




On ThesesNa-iyi e Brand Part s, Tools & Equipment! g 



Don’t Be Without Power 



Log Splitter Parts sales 

$ 09.95 



T 1 [Spin S Stag a Pump, #1012. 

r 3 Gpm 2 Slngn Ptmp, ■ I 051 $1 1 3.95 

1(1 Gpm J Slagn Pi*mp, *1056 SI 26.95 

2 2 G pm 2 Si age Pu mo #101? $242.05 

Standard 4 Way Coni mr Vilw, a 20 1 0 S46 . 50 

Au lo D-Man E Vm ivm # 3030 S 50 . 95 

4i£4z? 'WoidadCyl-- 4903424. SI 09.95 
5iJ4 e 2‘ ' Tip Rod C y I . . ■ 909 524. $106,95 

Much More m Stack el Low Discount Prices 1 



SUPER TOUGH 

Heavy Duty Log Splitters 

SALE! 
$789.00 
$834.00 
$1329.00 



oc tronio 

■*■» "I I I IW I 1 1 I 



IflPal f or hom&- 
owners 1 armors 

contractors £ 
vacationers 
l Vear Warranty 



Continuous 
Watt Rated' 
Sturdy 
Protective 
Cradle! 



24Tort.LnwPmSi!p #114? 

* Come*wiih a -stage pumps, heavy duty slides 
ft and large Dd tanks 



Heat \VT 
Magnet ‘ 

Cl.nq r . In any m^gnpli^ 
iron p-t steel suHac? 
Provides heat id* pipes 
pump* eng ine nit pan* A 
rTiary olhnr ufefts Ship 

wr t ib. s a*®. 

Hern* 17101 $1 ! 



Generators 

4000 Watt H Hf ftnggs. 1 amps ,■ V 

^.nn’ v-io ,.■ ■ * i ..i smnpno 1 1 m ^ * 10402 

SALE! $397.95 

4000 WaM . w-'-n-Sfi. - Cl* Tt Ifir S 1 M .1 II nm I 1 6403 

SALE! $485.00 

5000 Wo tt I t Hp F^nggg. d? ;■ ■ ■:; i . i?\ - V .■ 1 

ri mps '4r .nr)'- ! -V 51 174 00 llrim* 1B4D4 

SALE! $599.00 

5000 WeTt ■* h . ■ sl.u- . -.i 51. i linr.'- 1 6$Q5 

$699.00 

{1 Year Warranty or Above Generators] 



Gas Engines 
Always the Lowest Prices 
And the Largest Selection! 

J1 ”i_S 



One 
Year 

Warranty! 



Engines Jfj$ 

Horizontal ^ SALE! 

5 Hfl . TkuiijhJi W sh^ H. a aosi 11 34.. 05 

5 Hp Hrlgqa, *" abaft. *8052 *141 .95 

SHp. Teeu moan. cast iron aieave.Gfllfcl .$1 92.95 

fi H p. B riggi , 1 " sh all. 4 5030 . ■ $222 . 95 

10- Hp Tatumteh, casl iron sieeMe 90 1 * *23-2-95 
1 o Hp- Tatu ma*h , e let start. *601 Ol . . . $289- 9$ 
2*20 Hp. Hortron t«l A Vertical aftflinert awa-nab** *t 
f # A £U PE * LOW CISCO U*JT PH It ES! 



Heavy Duty Tarp Sale 

Our Tarps are TOUGH! Up to 1 2 Mil 
Thick, Mot 6 Mil Like So Many Other* 



HR HEiT-lfl 

11.000 flFu ma-nta P4; ■ronfi'anl 
hpaioiiifxjtto W Adio viable 5 *j& 
W1 6 IPS Li$lS87 9h 

hen*- 1T36 $39.95 

HR DOUBLE HEAT-ifl 

two hyirnpr^ 6.000 la ?4 QQQ EHu 
Ad run I Attic Ship Wl 14 *1= L nl 
S167Q0 _ „ . 

Hem* 1 717 $89.95 

llsnli | not inEPifdedl 



SPong not ru$l 4 
mildew proof po'v 
elbylan* Ea^as whb 
hmas pfated gram- 
mes fevnry 3 11 
Sues list a^e cwl size 



Send For 
Your FREE 
Catalog) 



ydraulicsl 

Dept. 64798 , II 



BARREL STOVE KITS 



I Standard kit, iotwt cajc <rpn and will 
■ convert any 55 £h j:j gallon banal d«um 
inlo in eM>cl*n| and ecdnamcal wood 
I burning heater f*.Sur£ft VALUE! 

1 il 3016, WLS2lPi,L!tl 449 95.. $1 9-95 

* DOUBLE BARBEL KIT, when used with 
V abQ*e kil will convert ii inio b dfrublfl 
I barrel Hove The secondary yases are 
trapped and create greai^r eMictaocy as 
1 may travel IhfOvflh the lop barreL 
I *15047,1*1 k g dpi. Lnl $34 95 $12,95 



601 East Clift Read. Box 1 21 9, Burnsville, Mn 55337 
Call pur order dspL it 1 ^800-533^5545 
in Mn call 61 2*894-031 0 
N C ft SC residents, viskt pur Charlotte store! 

Phone Orders 

Monday- Thursday BBm-S:3Dpm 
Friday A Saturday 8 »m 1e 5. 00pm 

We Ship UPS, Bus or Truck 



Prices Expire 
12/31/88 






ACCEL 111 MALLORY 

pvjjLPoJnt Dtogrtbutwi 



r*ifeVDE#H 



uyy 

~ Vt 3Uf j-aw f>rfc& 

pS^. $244.00 agi $295.00 



RAPID COOL 

electhic fans 

«V I -iCa ■" 

PhBMBCTAT 



GENUINE flEHDIX 
BRAKE SHOES 



E D E LB ROCK 
PERFORMER 
MANIFOLDS 



RAPID COOL 
FAN CLUTCHES 

ML iffl iwim'f rti 

Sfi f $22:00 

fTT Ij HI qua., 

3ET 1 $32.00 



Sf PLACE- 
MENT 

• VALVES 

M .h IT .1 



CRANE 

ADJUSTABLE VACUUM 
ADVANCE CITS 



$24.95 



SWAY AWA 

S*f Ground Cw*»t 
. L Syttrtre > 



EDELSROCK 
PEFIFOHMEH-PLUS 
CAMSHAFT KITS 



CAHTEH 
PERFORMANCE 
FUEL PUMPS 



BOOKS 



I FOR FRONT Ofl HEAR 

spfrrNes fits most 

DOMESTIC TRUCKS 
ETC 



ON SALE SAVf OVEfl 50% 



HOME REBUILDER 
SPECIALS 



TOP NAME BRANDS 
AT WHOLESALE PRICES 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT, WE SELL DIRECT 
& THAT SAVES YOU MONEY. 



STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 



ON SALE ■fOTTWWM ON SALE q N SALE 



SB CHEVY DELUXE 
MASTER REBUILD KIT 



WEI AND 
MAHIFQLQ 
SPECIAL 

wth. FlfWUU mi FUHti. 
1W - WW - i 394 « 

^*79.95 

ISKY SUPER CAMS 



Rw 4'j^-ma 
CW^wpH-Vd 
Pr™ -kd 


11W IN VS 
16-1+H SIW 

■* rz^t inis- 


AIR CLEANERS 


■ 


■ 4 Lm huta 




ID117 11LK3 

TO ’ Lam PnM 
11375- n j H 


4 4hW 


N41J 


4"t«WW 


• firs li ir.H 



HOLLEY WATER INJECTION KITS 

* ttiaw Arm * 

■■ ii f i ■ »!! CHLt m 



Ml- W W # Km 
n > nfi ii r 



SAVE OVER SflW 

■KKff *19.95 



ACCEL UflUiKiRLESS 

Electronic ignition 

DISTRIBUTORS 



CNhv'Jl . IBM 
tad MVIhUB hw 



f 



Ctan-UV 



14$ 


SrtltMP 


1S$T 


hJs 


1ft #ou 


IM mXLI 


1 71 


l _ «M* 


17H 


H.« 


a m 


Eplkdr 


IJtl 


R.H 


3MC 4 m. **t FOW 


2tt 


Y-bIjUP 


rroi 




1 79 


Citw w 


iT4S 


hii 



mt a ■. head rcjw 
7 a*, run 1% HB 

14f E l*mM ITU Mil 

HtMFWIAII 
'*4 im 17^ |1H 

-w C-^uW |1« H.Hi 

3STW TDIU tj-jt 
I ^ IxM i&K UJS 

i *d IW M J* 

JH W4H F«fl 
HU Hit M If 

IV Ehiui im U,M 



PIRFOnfflftNCE WlfiES 



Km ■ IHAtt 

,3 " £- *24.95 



' n!-:L Ciftirv:™- UAU 

jlBiH 

VwrLfvta* #c¥J9D 



-•■Si' ^ *39.95 



HE 


l-l.k-p 


>W# 


iiu 


IP 


Mill 


M7t 


U44 


Mfl 


M* 


■4S0 




1 LCl 


tihiup 


W7 


PH 


IN 


bihid 

HU mJKX 


npb UH 
: cm MV 


a 0 $ 


hw 


h%«- 


HM 


E-i* 


PUA* 


■H4 


UH 


1-751 


r il-a-p 


■441 


H It 


SVAU. «L MU HHlVAP 


1W 


k«p4a 


IT^ 


UH 


9» 


Ei-*P 


IT^I 


UK 



*54.95 



MONROE SHOCK SPECIALS 



MONROE VIP 

i-7- i* BOhl p€avv Tfjry CON 
STfiyi iiCN EKCEGCS mam 
ufAcnwiHS sptciFCATWwi&j 

4 V AIL ABLE RM *41 U 5 
HOPfl CASS 

MONROE MATIC 

mOnhoes best sfLui*'. seplacf 
ME-NT SMOCK 55 V NCBFASE ih 
v* [it CONTROL Over regular 

□EM SHOCKS AVAILABLE FDR , 

W. li S CAAS4LHSHT FR LICKS ' 

MONROE GAS MATO 

THE ULTIMATE IN RIPhvG COM 
FORT A CONTROL LOW 
PRESSURE GAS CHARED , 

AVAILABLE FOR ALL U.£ 

CAM£ 4 LIGHT tfluCK& 

MAGNUM &D 

HEAVY 1MJTY JU L f ( fHhJUN ShQCKS 
F OR P E RF"OR*AliNCE 4 HEAVY' ' 

OJTY^ PLICATION LOR ,* 4. _ 

ilflHT TRLSK?#4i*p 

LOAD LEVELLED 

INCREASES lOAII CAFaCNI Y FOR Li E 
CARS OR TRUCKS REAYY D'JTVj 
SHOO* A CCfcAJiyATlON 

FDH FRONT a RFaR aFK£ A fiONS 

A JFl SHOCKS 

INFLATE 3 TO 1^-rfiiWITH YE Ml CAL 
LOADED FOR HAUL'Nfk TmCS£ 
n£AW LOADS FOR ALL U S CARS . 

ATflwDfiS 

ELECTRIC RIDE CONTROL 
lDASFeO*POMOLlNT| ADCI SIM 95 

*f 2 m .* M r -■.» ** j>w> IK.-l! 



OEM REPLACEMENT 
~NITION PART^ 



IE 

TOP QUALITY 
TUNE*UP KITS 

ftrAttll-JVp* JpHItefl 



ME - Hr »> - Hd ir-TH 
GH — I cy U-T> - -A EFW 
¥L«," - C- ly Ef-T? ■ W H-Ti 
m - l-dri M-» ■ W 

"RT $6.95 

VOLTAGE 

REGULATORS 

UKIMTrH.d FM 

rvar ■ dua ilh 

Td-n i nm ft-h 

oh a»n i aua irn 

?H -U r DUA 11 H 

F-TMD KV 7d I lU 
n 4 1 all i IUI 

Wi- QR-jl- iCTl 



ELECTRONIC 
IGNITION KITS 

Vv ® 

•3H — VE n-M ■ VI- T4 hH- 
W mu ■ Yfl T-M 
M U-lH ■ Vt 5M--&+ 

XS $4.95 ‘Stf? 

STARTER 

SOLENOIDS 

IGNITION COILS 

IMtMAL Tfv p Dtr 

■urnwdc i F« C^rw 

4 Cf IAP1UW .‘2, 

AIK. JdlLl- R tilJS P -D u 

JD«J 7SJJ ifM 

« not 

KH«t4|i^Pli|» 

Jjp*R Ar# Catli 
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DON’T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES. 


















WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS, STOCK REPLACEMENT, HLPERFORMANCE & RACING. 



SUPER STOCK PISTON KITS 
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LIFTERS 
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ON SALE 



SB CHEVY DELUX 
ENGINE REBUILD KIT 
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SUPER STOCK 
CRANK KIT 
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SUPER STOCK 
MASTER KIT 
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HIGH VOLUME 
OIL 

PUMPS 
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SUPER STOCK 
ENGINE KIT 
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FLAT TOP 
PISTON 
SPECIALS 
WITH FFNGS 
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PAW T-SHIRTS ^ HATS 

Tht Fs&ulo^i PAW Blown Motor 
Logg m 3 Colors on bdh Frgni & 
Back Dl a Ouswly HJini^s Beefy IT' 
^fiin AvailabOe SM. M. L S XL 
Slate Vaur Size ONLY »_5 a 

PAW Hat w 4 th Logo — Ills al- 
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TRUNK MOUNT 
BATTERY KITS 
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Cenume CLbVHE BEARING Special 



Rod Bearings 
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ROCKER ARMS 
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RA W MO WY SACK GUARANTEE 

buy with confidence fhom p a.w. if for any reason you are not 

StTlEElEe WITH DOR PRODUCTS, JUST RETURN THEM WTHIN E*0 DAYS 
FH&U DATE OFflECtlFT AND W£ WILL REFUND YOUR IWDnEt 

NOT E NO fli FUND ON SMlPRlNd CHARGB5 PRODUCTS MUST BE IM HEW 
AND UNUSED CONDltlGN IN ORtgiNAL PACKAGE ih+F.T A I I F[l ITE MS CAN- 
NOT BE fltFUNWD CALL S sg 3B-1 1 FDR RETURti AUTHDHfftTIDN 



WE SHIP COD NO DEPOSIT REQUIRED 
ON MOST ITEMS IN STOCK 
WE ACCEPT MASTERCARD fr VISA 

•Sm TECH LINE & £ 
OS PHONE ORDERS^ 
CALL 818-998-6000 

4 30 AM to 5:3Q PM Pacific Time 
Monday Ihru Friday 



1 CUSTOMER S t H VICE : For Rcrurn bdprm^lMvi «nd In^ivTMi ’Rn-j-Vi iiinij Pri> n • I 
_ ouiOrdw Call B1B^iWfl^3S^1 I 



GASKET SETS 
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MAIL ORDER 



PERFORMANCE AUTOMOTIVE WHOLESALE, INC. 
2 1122 Lassen St reet Chats worth, CA 91311 

HOW TO ORDER 

SuttMa h*. ri»r 4 Eitgirw Siz» S*nd atfaMrS^. b r Cti»h|*r 4 

Ch^k or Mnnwy GrtJO^ #KJ p^-rmjinfll chiles Cir ui*¥Ciur Mji*l«rc*rd 

tsr VISA All 4 CtrtoidiBh drdc«A mizit be pa«f in hill. KaCOQ on 

ItuCfc 1ftit||p| shiptnenEs G.OE3 wi UPS only All Engine* A Mn*bgr XM« myijl 
be o-md in lull. CuKlomrr re^pnn^iMn few *11 ^iiififiHig cfi^trqe* 

PnntHWM > 



CUT L jt2l| , Up . 

H-ik-f tindpi Vev . _ Enym jiz? 



nt*3T| ■ P * w 1 ™n TrHinmt.k Hk tf^VI in pVn« D r HObCillon*. incKH^ng 1 

■II ctHiBtfyiH el Mi rtwil*+fF(|. 



IF YOU DON‘1 SEE IT, PHONE FOR YOUR LOW PRICE. 




















FINE TUNING WITH ACCESSORIES 



Electronics components, like cars, need regular 




maintenance to run at their best. The right accessories 



can keep your equipment out of the repair shop . 



PM PHOTQl BY WAN 



Mainle nance accessories (above, clockwise from 
loft} include N-agaoka's record -ct&a mi ng roller,, 
Discwa she* 's compact disc cleaning fluid and VCH 
headc leaner, Ortofcn's slatlc-eliminatpr pislol 
and disc-spindle coupler. At near left are go 10- 
platoO connecll ng cables by Memorea . 



E ven in this age of disposable com- 
modities, chances are you'd never 
put your car in jeopardy by letting the 
radiator, transmission and crankcase 
fluids run dry You probably keep a 
watchful eye on the battery, connecting hoses 
and wires as well. 

Electronics component need routine 
maintenance, too, in order to prolong your 
enjoy men] end protect your possibly consid- 
erable investment Trouble is, we sometimes 
negJecl ther r care and feeding because we 
don't perceive them I he way we do an aulo- 
mobile or an oui board molor. 
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News for those 
who take their fun 
seriously. 

If you take your fun seri- 
ously you’ll be pleased 
to know that we feel the 
same way about building 
trucks. And to prove it, 
we proudly introduce the 
all-new Mitsubishi Mighty 
Max pickup. 

This new Mitsubishi 
is more than just a com- 
pact truck. It's a new 
idea in trucks, patiently 
crafted to put fun and 
value back in the fun* 
damentals. 

Consider its vigorous 
new shape, aerodynamic 



contours and wide 
aggressive stance. 
Mighty Max is built to 
play as hard or easy as 
you like. With an efficient 
2.0-liter engine, a rugged 
double-wall cargo box, 
5-speed manual over- 
drive transmission and 
independent front sus- 
pension, Even power 
assist front disc brakes 
and radial tires are 
standard. 

And with Mighty Max, 
the fun isn't just on the 
outside Inside you’ll find 
an all-new interior 
ergonomically designed 



for functional efficiency 
and comfort: Including a 
roomy sport bench seat, 
headrests, full carpeting, 
tinted glass and a tilt 
steering column. 

The new Mitsubishi 
Mighty Max pickup. At 
$6289,* it’s serious fun 
for the money. 

Patiently engineered 
to let you carry it all... 
or just plain carry on. 

'Mfns Suggested fleleil F^ice Taxe^ licence, IreagH, 
onions, cflher dealer charges Rear bun per 

orxJ bodysxlo moving optional 
Call 1 000-447. 4700 far your nearesi dealer 



Mitsubishi. 

Perfecting the 
Experience. 1 ” 



NEW MIGHTY MAX 

Tnriiigiii- pnniHir’1 aer 






J Makers of the World Famous T-50 Staple Gun 

Now Brings You A full Selection 
Of Professional Quality Fastening Tools 

For AN Your Fix-It Fastening Needs! 




MmSi-i ETN -50 M 

Pto resign a. 1 
QuaMy jfl; 

ELTCTRIC mfX 1 

STAPLE M -t- 
CUN 
FUtSH 
FWi MT 

extended nose 

Pvrmiir V4 st fj m 

^iuuW mil, cfiw CDriwi. 

fii (Mite* 

writ pwi p*int jcrurjcy 1 



*0^ Model T-50XP 
XPANDO 
FASTENING SYSTEM 

A Hic^naf nf A Firimn 
EUHrti tot Mmw 
V, f *M: « MS ih#fr Smu * 
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TR-SSOJS 

Pnfiiijwuf 

Jiftwnjta £e w ff«/ ' 

HOT MELT GLUE GUNS 

tlKlwMUjbii A 
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* *-&)** LHk 
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Monet PH-200 ^ 

W ftrfl EfKT TOOLS ^ 

- f r If ndri* fm Mwtn 

■ i^mi * ri.pi: iih^ tir, j r. i. jj--. «g j-is 1 ' 



AflHQW FASTENER COMPANY, INC, 

27T May hill Street, Saddle Brook, nj 07662 
In Canada: J arc! el Dislribtilara Inc . 6505 Melropoliran 6-v d Eas! Montreal i-nP 1X9 Quebec 

jH ait leading Hardware. Hama Center, and BtjtQun i Department Stetet Everywhere 



Save Hmfll Save Money! Mill Supply 
Sells Over 1,000 Different Top Quality 



STEEL REPLACE- 
MENT PANELS 




cTWoson 6i,SuUhxm 

The Clockbiiilders Choice 

SctmI 12 In rc<i m \\v j luic VMr 
sub%trip(»ij us our 56'pjg? 
to I nr l- lock boa Ujng supply 
$a[aiug. liK-JuJiTL dink Seies, 

Jijii. UiiHVISfclSE'i. whaHh 
irntriJEflrtlf^ Jurdwar::. 

EnuL. btnik*. Jlid Ktttivfich. 

NAME 

ADDRESS 
CITY _ , STATE ZIP _ 

c34ism.&SLrUuxm 

' Hn* CI&CH«Tii*C*'. sine* 1HT " 

ntpi. 1301 W. Vtiiiwmili, fjfe' Cud. MA (12671, 




HOME ELECTRONIC 

ENTERTAINMENT 

Compared io these cantankerous as- 
semblies o) moving parts, elecironics 
components appear static and sett- 
sufficient. And the truth is, the electron- 
ic and electrical elements in a hi-ti or 
video component are pretty durable. 
Unless you fry them with current or 
douse ihem wilh liqu d. they'll probably 
soldier-on until old age lakes the spnng 
out of their step. 

ft's easy then, to overlook the me- 
c banical elements in these compo- 
nents that reproduce sight and sound 
Yes — despite all Ihe digital Circuits and 
microprocessor chips, Ihe critical link 
between a waveform and a bass note is 
ollen mechanical. To perform optimally 
(or sometimes ai all) ihese mechanical 
elements require routine maintenance, 
much as your car's engine does. 

Keeping clean 

Cleanliness is the best term of preven- 
live medicine you can administer to 
your components. Foreign contami- 
nants lhat cause friction or clogging are 
as harmlul so electronics equipment as 
[hey are to an automobile's pistons, 
guars and carburetor valves. 

Wilh electronics, Ihese invaders most 
of Ion arrive arrborne Dust infill rales 
nooks and crannies, and adheres lo 
critical surfaces with the help of oily 
Films generated by cooking or tobacco 
smoke. Sometimes, the infiltrators are 
guided to their landing zone by static 
electricity — most prevalent in places 
where the air is dry, 

From the foregoing, ie should be evi- 
dent lhat your electronics gear babi 
tales a hostile environment Your first 
line ol defense should be protective 
storage There is a wide assortment of 
fumitu re-quality racks and cabinets 
available today tor storing components, 
records and Tapes Bui. because elec- 
trons do need ventilation, some con- 
lam inanls will inevitably slip through the 
Chinks Consequently, cleaning acces- 
sories are necessities, 

Stroll through any electronics or mu- 
sic store and you II see dozens of prod- 
ucts designed to accomplish thrs la.sk. 
Most numerous are the brushes and 
solutions fa* Cleaning vinyl records and 
Ihe stylus {needle) that plays Them 
Cleaning tapes for audio and vtoeo 
cassette decks abound, too. and lately, 
cleaning systems for digiial compact 
discs have emerged. 

Nearby these cleaning accessories 
you'll also find a bewildering assort- 
ment of cables and connectors plus 
devices designed to suppress external 
vibrations. These products subscribe 
to the theory that a chain is only as 
sfrong as its weakest fink. 

Until a better sysiem comes along, 
the signals bearing music and images 
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Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 
day and more 

Find out how ... 

. . . send NOW for your 




free Lifetime Security Fact Kit 



Your FREE Lifetime Security Fact Kir tells you 
how to make S 18.00 to *3000 an hour in your own 
Foley-Belsaw Full-Service Saw and Tool Sharpening 
Business. Your FREE Fact Kit explains how you can: 

— be your own BOSS! 

— waik full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 900 of every 
dollar you take in is clear cash profit 

And it is so easy to learn. Foley-Belsaw gives you 
all the facts and instructions No previous experience 
or special training is necessary. Alt you need is the de- 
sire and ambition to he vour own boss, Fotcy-Belsaw 
tells you everything you need to know to he 
successful. 

There's plenty of business where you Jive to keep 
you busy, It doesn’t matter whether you live in a big 
city, small town or a small farm community. 

You’ll quickly be able to develop the skills necessary 
to earn a steady income, You'll be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

Profits from your Foley- Bclsaw Full-Service 
Sharpening Business can provide. . . 

« , , CASH for future security or supplemental 
income 

... CASH for travel, vacations, fishing trips 

. . . CASH for the things you've always wanted! 

And you’ll be able lo set your own hours and not 



have to worry about layoffs and strikes. There are no 
franchise fees. Best of all — age or physical condition 
is no barrier — any age person can succeed. 

You can be like Steve Taylor of Bronkville. Ohio, 
who told us: 



“ , . . the first year 1 grossed $21,000.00 . " 

Or James B , Jones, of Albuquerque. NM who reported: 



‘‘This past summer my sales and service amounted 
to almost $6,000,00 a month, ” 



But you’ve got to get the FACTS before you can 
get started. So WRITE NOW for your FREE Ufetime 
Security Fact Kit. It’s yours to keep with NO 
OfiLK 1ATK )N. Ct «*P*w 

20375 Fifld Building 
Kansas City. Ml work 641 il 





Addmi 



Cltf Slate lip' 

Area Cutfr PhD*u 



Name 



Th* folty-BtlHw Gompofly 
S0J?5 Field Oulldlnfl 
Knut Citv. Mlwun «m 

□ YES, 1 want 10 kfiflw more* Please aish 
my FREE Ulelime Security Fact Kit. 
No obligation 




BEST SERVICE IN THE 
U.S.A. * 90 DAY 
REPLACEMENT 
WARRANTY • ONE DAY 
EXPRESS MAIL • 15 DAY 
FREE TRIAL * OVER 500 
PROGRAMS * A CUSTOMER 
LIST OF OVER 3,000,000 
LARGEST IN THE U.S.A. 



CALL FOR FREE 
CATALOG WITH $2.00 
OFF COUPON! 



PHONE ORDERS 

8 a.m, - 8 p.m. CSX Weekdays 

9 a.m, - 12 noon CSX Saturdays 

(312) 382-5244 



Add 13.00 for t+lipclng, h&ndlli^fl, and lnii,rnrn:* lllirwh* r**|d*ri<* pl*4i* 066 6'^ % 
■oIm tom. Add U,00 far CANADA, PUERTO RICO. -HAW Alt. A Ik ASX A. APQ-FPO 
□rd*rs. Ail nudan mgpt b* Im \JS. Dvlhart. WE t> Q NOT EXPORT TO OTHER 
COUNTRIES EXCEPT CANADA Er^lpw Co*>ii*r Ctwdk, M*rt*y Orfter w Phonal 
Ch*ch. A-llerwi 14 tidfm tflr 3 to 7 dffyi lor phono otdofi, 1 doy tnprftB Ji 

Prkot 1 Avablo Witty iubjoel to thmng* without noW«, Hordwor* ihipfUTtg priE*« 
vary ociCOfdlnQ to wopght. PImu call lw otmognl. Ho APO-FPO Far MpnHon. 
VElA-MAfTTR CAW— CO-D. C O O. on phor* w4*rl oflfcy, 



THE PROTECTO WARRANTY 

AH Protwdo i product* carry a minimum 90 doy warranty- If anything 
tail*. wltNn 00 days from rha dot# of purchot*. (imply **nd your product 
lo u* yio UrvH*d Partmf Sorv^cp pftpald. W* will IMMEDIATELY tondyftu 
a roplacomonl hi no chorg* via Unit*d Parcal Sorvlco prepaid. ThH 
warranty prov+i that Wm low Our Cuifom a rf, 



SINGLE SIDED/DOUBLE 
DENSITY DISKS 

•29 ea* 

100^ Certified 5W" floppy disks. Lifetime 
Warranty, automatic lint cleaning liner 
included. I Boa of 100 (29.00 List Si. 99 ea. 
SALE *.29 ea, 

VOICE SYNTHESIZER 
SALE $70 OS 

• 7t7 uti \m 

Just plug it in and you can program words 
and sentence, adjust volume and pitch, 
make talking adventure game, sound ad ion 
game and customized talkie! PLUS 
tSl9 95 value) TEXT TO SPEECH program 
included FREE. (Disk or Tape) List *89.00 
SALE *29.95 

VOICE COMMAND 
MODULE 

SALE $2Q OS 

u»i wo 

The VCM is a speech recognition device that 
lets you give command* 10 your C- 64 with 
your voice. List 179.95 SALE $29.95 

SUPER AUTO DIAL MODEM 

SALE *29.95 

Easier to than dialing your telephone. 
Features on-line clock, dialing from 
keyboard, capture and display high 
resolution characters, and much more. 
Includes exclusive easy to use program for 
up and down loading id printer and disk 
drives. B«f fa l /JAi Last $99,00 SALE 
$29.95 

1200 BAUD MODEM 
SALE $7Q QC 

/^# 7*7 Uit *199 

Same features as the above modem along 
with. C-128 mode and 1200 Band speed, List 
SJ99.ro SALE $79.95 

SOFTWARE 



SAIGON El JD) 

SAT Vr.fi. BAJ. <D). . 

SAT MATH £|» 

SAT PRATKT TEST ....... 

somvHC 

ACCOUNTANT, INC . CJ 2S <DQ . 
DESK MANAGER <01 
KWPtOQUOlDO* 

MODEL DIET (D7 

TRIO GM [Dt 

WHH1KII 

Dfii-TA HKawinG <o 

NUMBER TUMBLERS (O 

SEA SPEU-bK <C> ....... 

UP* ArtDTM (Cl 



KOU 

• ACTION PACK. 1DJ H* f« 

LEADER BOARD (15? »■** 

COURSES FOR LEADER BOARD (D) .... 

MAUH i iO - I*.'9 

MACK 1 SK (C? . . . ».** 

TENTH FRAME fDj . . - 13.M 

AtCtiLAH 

ACE OF ACES [Uf IS* 

Dam BUSTERS iDl ....,,„, r „ r+ |l,*3 

ACCOlJUlh j-WCflALL (Dl... I1.W 

FIGHT NIGHT (D| it.va 

HARDBALL tD] l* 

LAW Of THE WEST (PI . IB, *5 

sa lleo until dead id? ii w 

(HBI 

SUPER HUEY H<U| IU *i 

Talladega h d i _ . . .. ii.+t 

JElHJfeB IkHttlflllEM JfOHLS HD# ... l*M 



roaqwar mv m . 

BATTLE OF ANT JET AM (D) 
CpRTTYShi : rG toj ........ . 

MECK BRIGADE (Dj . . . . 

SAM |D} 

L'.S A.A F (Dl - 
ID^MFPCRLUPPE (D>. 

WAR SHIP lOj 



. Hf.H 

it-*) 

ii*s 

it.if 

».« 

HIT KHTIIHl 

m .99 

. . . *.« 

*,*■ 



Kl 

PRO GOLF BY TOM WEQXjDFF fO| .... 

MR TESTER (D^ 

PRINTERS LIB. I (D» . 

PRINTERS t.EB 2 m 

DATABASE MGR. ■‘‘PLUS FOR til) (Dl. . , 

TASK FORCE HDi ....... 

UOMIttJHb 

PRINT SHOP i,D> 

GRAPHIC'S UB L.2 of 3 LOi. ■ - 

COMPANION m .. . .... ...... 

TO V SHOP (D> 

WHERfe IS CARMEN SAN DIFjOO <D) ... 
GRAPHICS LIU HOLIDAY ED (Dl 
DATA CA4T 

COMMANDO .... 

X AH. A IV. CHAMP (OJ 

KUNG FU MASTER iD) . . ......... 

DATA VO ft 

m B BAKER STREET OB 

MERCENARY (Ok.. 

N'pVER tND^Nti STORY <D| 

MIND PURSUIT (Oi.. 

VIDEO TITLE SHOP |D| 

THEATRE fcUROPf 1 : <P} . , . 

DCWKHfWAD 

HC50T TRANSPARENT m 

EUROPEAN NATIONS * LOCADONSfCH 

STATES AND IRA ITS <Dl . 

■UCTHQHKUTm 

HEART Of AFRICA (D). 

ONE ON ONE [D|i 

PINBAL.l. CONTRACTION -ID) 

MUSJC CONSTRUCTION fD>. 

RACING DESTRLCTION (Oi 

MAHRI.h MADNESS (DJ ..... 

CHESSMASTE R (Dh 

BATTLEFRONT (0} 

LORDS Of CONQUEST ^D? 

MAM CMP 

BARON (m 

MILLIONAIRE: iO) 

TYCOON m - - 

(FVR 

CHAMPFONSniP WRESTLINC <D> 

f AST LOAD (Cl 

MOVIE MONSTER <D) 

WINTER GAMES <D} 

WORLD GAMES ttQ 

WORLD KARATE [Dl 

WORLD'S GREATEST FOOTBALL i D> 

FHHHtD 

COLOSSUS CHESS tD). , 

ELITE iM i cvi 

Prank it goes to Hollywood m - . . 

BATTLE or BRJTAIN/BATTLE Of MIDWAY |0} . 
1 W'O J I M A FAULK LANDS <D} 

IAUCJNG TEACHER (DJi , 

W-HtCH txnfUlWrt 

card ware [Di , 

HEART WARf. (Dl . 

Party ware<d? 

ware with all kh ce>i 

11NOLE Dl-Wt (PS 

HOLlfTAT PEFNT PAPER ICH 

RUB 

PLIGHT SIMULATOR U (D) . 

JET ~ 



FOOTBALL £f3} 
BASEBALL <DJ 
R.i.L 
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SPECIAL BONUS 
COUPON 



We pack a special software discount 
coupon with every Commodore 64 
Computer, Disk Drive, Printer, or 
Monitor we sell! This coupon allows 
you to SAVE OVER *250 off sale 
prices! 



(EXAMPLES) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 



me 


Llul 




Ooppoo 


B. I. Homepak 


149 . 95 




sn.93 


Sypff Hufty 19 


ST9.W 




112.93 


Fliiht Control Joynkk, 


U9. M 


1L2.W 


510.00 


Newsiwm 






129.93 


1 




52**5 


512 95 


TV Tunet 


1W 95 


54*95 


539.91 


Commutde 




521.95 


111 M 


Creile wiih Gufidd 




5E6.95 


514 93 


OPCH 


15^95 


5J995 


537 93 


SAT The ScoiTt 


H9.93 


542 95 


139 93 


World Gunet 


539.95 


524.95 


522.93 


MHItniK 


529 95 


5H.SJ 


114.93 


Trinity 


£Mil5 


524 93 


125.93 


Cm PirtiKf 


t6V3i 


54Si 95 


544.93 


Kobncks WdrltsKop 


514^.95 


5124 95 


U 14.93 


C128 Ptotf«avji(=fs 


521 .M 


50.95 


59.95 



Rtftreoc* Quid* 



■fSfe e aver 100 coupon items m our cauipj-J 

Write or Call for sample 
Special Software 
Coupon! 










SAVE 



SUPER DEALS 

(312) 382-5244 TO OltDlvK 



SALE 



1 

N 


wm*\ 


L 



COMMODORE 64 
COMPUTER 
SALE$ 98#00 * m _ 

*You pay only $98.00 for the Commodore 
64 when you purchase a Foekei Writer 64 
word processor for Only 139,95, List 
1299,00 SALE 198.00 

1541 DISK DRIVE 
SALE *179.95,,^, 

To run all that software and add to the 
prestige of your system, you + ll want the 
1541 disk drive. Runs all of the 3 >000 plus 
pieces of software for the Commodore 04- 

ust smoo sale sm .95 




COMMODORE 128 
COMPUTER 

sale $299,00^. 

This powerful 126K computer has three 
modes. One for C-64 software, one for C- 
126 software, and one for CP/M business 
software. List S 399.00 SALK $299.00 

340K 1571 DISK DRIVE 

SALES 259.00,, 

Double sided, single disk drive for the CM28 
allows you. to use the C-I2B mode plus CPM 
mode. 17 times faster than the 1541 „ and 
runs all the 1541 formats. List S349.00 
SALE S259.00 



BIG BLUE PRINTER 
SALE s 39.95 




List St 99 

This is the affordable printer you have been waiting for! This S'/i 11 letter size, 80 column 
dot matrix, heal transfer printer features upper and lower case, underline, graphics, word 
process! ng, and much more. List $ 199 .00 SALE $39.95 



PREMIUM QUALITY 
150-170 CPS COMSTAR 
AERO 160 PRINTER 

SALE $199.00^* 




The Comstar Aero 160 gives you a 10" carriage, 150-170 CPS, 9x9 dot matrix with double 
strike capability for 18x18 dot matrix (near letter quality), high resolution bit image 
(120x144 dot matrix), underline, back spacing, left and right margin setting, true lower 
descenders with super and subscripts, prints standard, block graphics and special 
characters. It gives you print quality and features found on printers costing twice a$ much! 
(Centronics Parraltel Interface) List $499.00 SALE $199.00 



PRINTER/TYPEWRITER 

COMBINATION 

sale $ 199,95 Lii2w 

Superb Silver Reed letter quality daisy wheel 
printer/ type writer combination, just a flick 
of the switch to interchange. Extra large 
carriage, type writer keyboard, automatic 
margin control, compact, lightweight, drop 
in cassette ribbon! {9G day warranty) 
Centronics Parrallel Interface is built in. 
List 299.00 SALE $199.95 



COMSTAR 1000 PRINTER 
SALE $| 79 OS 

1/7* 7*J List $5*9 
This is one of the best values today. Print 
letters, documents, ecu, at LOO characters 
per second or 20 cps. in Near Letter quality 
mode. Features are dot addressable 
graphics i adjustable tractor and friction 
Teed, margin settings, pica, elite, condensed, 
italics, super A subscript, underline, bold, 
and double strike- Commodore Interface 
Included, List 1349. DO SALE $179.93 



ATTENTION 

COMPUTER CLUBS • DEALERS 
We offer big volume discount*! 



12" 80 COLUMN 
MONITOR 

sale $ 79.95 ^ 

Super High Resolution green screen 
monitor. SO columns x 24 lines, easy to 
read, plus easy reach adjust knobs. Supreme 
Quality. Fantastic value, (cable 59,95) 

List 1129.00 SALE 179.95 




13** COLOR MONITOR 

SALE *139.95 

This premium quality monitor comes with 
speaker and audio hook up k High 
Resolution, clear screen, 40 columns x 24 
lines, front panel controls and more. Also 
be use with VCR. Qne year Ltd. warranty, 
(cable 19.95) List 3329,00 SALE $139.95 




14" RGB & COMPOSITE 
COLOR MONITOR 

sale $237.00 u.** 

Must be used to get 80 columns in color with 
80 column computers (Cl 28 - IBM - Apple) 
(RGB cable $19.93) Add 114.30 shipping. 
List $399.00 SALE 5237.00 

TV TUNER 
SALE $ AQ OC 

L T>r,7J List 5)30 
This tuner has dual UHF/VHF selector 
switches mute, automatic fine tuning and 
computer/TV selector switches. Hook si up 
between your computer and monitor ! Inputs 
included for 300 ohm, 75 ohm, and UHF, 
List $129.95 SALE $49.99 



CALL BEFORE YOU ORDER: 
• OUR PRICES MAY BE 
LOWER & AND WE OFFER 
SPECIAL SYSTEM DEALS * 



We Love Our Customers 

32292 N. Pepper Rd.. Barrington, Illinois 60010 

(312) 382-5244 to order 






GET THE EDGE! 






MODEL #11* m»£ 

Ganuine 5-tag A.^Shot Shai! PuNe* 
llaiian. Midfl 7«r' 
l ever Bids QpenLnp 



MODEL flit) Mfr.« 

Hananade in lla-y 
5-d# Opt ing ' 

Bras-9 -Lined t’earl Handi# 
Biufl. Grflfln. Hfltf, 

While-. Black 



MoatLiau u».k 

G lemming fc Hardwood 
Brushed SlamlGss Blade 
Side Dptniftq 7tt" 

Le^er Hunter 



MODEL tflOO 139.9$ 

An? ny Paager 
Duly * 

U.S. Des»pn 
Fron? Opening 



All Genuine, Automatic, 
And Completely Finished. 
Sold In L» 9 *l* Kit Form 




THE EDGE G OMPANY 

PO BOX B2B 

BHATTLCBOfIO, VT OS301 

CALL TOLL FREE 
1-90C 445-1021 



5*o 0 Tor d rnn cAiilcgM Hundteds ol unique 
rnodela Ifi lull color 

’ Alin electors & Sipo^smwi. Though leqfl. irt pftdS Iwm. di 
cerl*-n rw the completion or ltne« hits r'rtay -iPlaie CM^ri 
laws Please Your arfca b^Gte Of 

AS canipN&itc win 6% airC^i itw iB ir* Gu/GhM*r's 
fwpooaTbtMy. 



( The Edge Co., PO Box 025, Brail labor o, VT 05301 | 

j Dalit Pfltes On ff£4u4irnpj 800-445-1021 ; 

l | 

■ PlFnse Stoip Tho Filtering turn*: 

l Modal# Qly Model# Oty. 

] Modal ft Qty. Modil I Qty. 

i Modal f Gty. Modil f 

] Add (1 50 Per Kit Shipping- and Handhna— Allow iG D&ys Shipping 
j □ Check of Money OrdafEhClOied Tnlal j 

I D VI*^M**r#fC*rd t E*p. Data 

| D C.O D J 

j NB4ne i 

I Addraaa j 

j Or If Skate Zip, I 

j i certify Ihn I #rn 51 years ol 

1 ftlpnatur a Dale J 

I hJcil available wtl^r# prohibited by law. Inquire dliftul 
I milll-a^y and police f*a ters and discounls 

_ n __. 




Introducing 

rabara, 



The towel dispenser 
every handyman should 
get his hands on. 



Thefe r s never been a towel dispenser designed absolutely to meet the needs ot 
the handyman. Until G&b-frRig. Because Grab a- Rag has a unique, unbreakable 
dispenser that can take a beating and test for years. And no moving parts that 
can jam or foul up. Yet it’s easy to install. By youf workbench, in the garage, m 
the dark room. Anywhere you work, it works. The tissues are top quality, tough, 
stronger than paper towels. Wore economical than rags. They absorb grime, 
grease and oil, no problem. Its one^towel-a^a-time operation means you cut 
wastage, and remaining towels stay dean inside the barrel. You get over BOO 
towels before a refill And refilling is a snap 

Calf Toil Free 1-800-442*6199 in Wass, Or 1-800-227-1449 elsewhere. 
Between 8 a.m. - 5 p.m. E.S.T* 



zrabarai 



YES! / want to get my hands on Grab-a-Rag. Please 
find enclosed my check made payable to Jayco Enter- 
prises Inc. for (number) of Grab-a-Pagis) at 



V 



Mail to: 

Jayco Enterprises Inc. 

6 Kiddie Drive 
Avon, MA 02322 

Satisfaction guaranteed or full refund. 



539. Total enclosed $ 

VISA □ MasterCard □ Acct-# 

Exp, date (mo.) 

Name 

Address . 

City State 



Bill my card 



-tyr ) 



Zip 



Please allow 3 weeks for delivery. 



HOME ELECTRONIC 

ENTERTAINMENT 

Lrauei from component to component 
via cab^s — usually made ol copper 
wire. Those cables terminate in con- 
nectors of one form or another, which 
plug into suitably matched receptacles 
on the components. 

IF lime and household environment 
cause these connectors to corrode 
even slightly ‘he signals they pass will 
deteriorate. Gold doesn't corrode, so 
you'll lind a wide assortment of cables 
with gold- plated connectors. 

Only the most expensive hi-fi and 
video components come with goid- 
pteled receptacles, but you can match 
a gold plug to a receptacle of less- 
nobie lineage, since mosl connectors 
cover and protect the receptacle 

As tor the cables themselves, the 
thicker the better The wider the path, 
(he more freely the signal -bearing elec- 
Irons will Now. This is most important 
with loudspeaker connections, and es- 
pecially so if you're forced to have a 
long run of wire between your amplifier 
and speakers. If (he cable (for any 
component} is shielded, all the better 
This will prevent it from acting as an 
antenna tor all the electrical junk mail - 
spurious radio frequencies- that trav- 
els around any house equipped with a 
lot of electronic gear and electrical 
appliances 

In this connection, so-called "surge 
suppressors or electrical-line fitters 
can prove a worthwhile investment. 
They go between your component's 
power plug and the electric^ outlet For 

ono thing, they'll filter out any sagnal- 

djstortjng AC line noise. They'll also 
prelect any microprocessors in your 
gear should (i griming or power-supply 
irregularities send a sudden flood of 
juice down ihe pipe. 

Vibrations 

Electricity isn'f Ihe only form of energy 
that can impair the performance of your 
electronics components. Mechanical 
energy in the form of vibrations and 
sound waves can muddy ihe sound of 
your stereo, loo. Record lurntables are 
the mosl vulnerable Wooden floor- 
boards are great conductors for loot- 
steps and bass vibes. You'll find a wide 
variety ot acoustic isolators (usually in 
the form of add-on "feel") designed to 
absorb these disturbances before they 
reach the turnlable and its seismo- 
graph-sensitive stylus. You install them 
under the record player It your loud- 
speakers sit on the same surface (Nev- 
er!) as your turntable, or even nearby, 
you should install isolators under the 
loudspeakers too 

Human Fitness and hygiene require a 
regimen, and so does the proper care 
and feeding at electronics compo- 
nents. Here's some advice on what you 

POPULAR MECHANICS * DECEMBER l<RJt 



Build something exciting. . . 




Pegasus. A 7-fi. diameter hovercraft . 
which float? 10 inchea off the ground 31 & 
htiijt fiti]ii plywood and is powered hr y a 
:L5 hp engine thru runs nearly 3 hours on 
a gallon £.if ga* I "Ians vuine complete with 
drawing ;ind a 32-pugr photo-i I titrated 
instruction booklet. Great for weekend 
s|K>rl s and Ic i sure IPL- I 5<N5— 5!J . 95 f 




TH- Flyer You grab the joystick, twist l he throttle gnp a nd suddenly you're flying 
.it speeds over 75 rrtph on land ur water lim's PkJ s latent high-tech hovercraft 
j impelled fc» a Ei5-hp se luiv mobile engine that | Movers a tour bladcd fan. Lit I conies 
from a lfl hp mmvtsr engine l hut carries you arid iwu pa^^LgrM s river abbacies and 
up hills Plans include six hluepriru-si/i: wheels and a UD-page instruction booklet 
u ilh drawings, plmtus and ho Elding tips. IPL4505 519,951 



Sen ha j w I 1 1 sii sg : i s i ng h i 

liny fishing motor. Mils snuha tow 
glides you along at □ loisureh 3 
miles per hour. Use it with or 
wilhoul scuba gear; i v 'll work on 
I he waters surface nr below. 
Plans include fuJI-sixc culling 
pa Hern and an illustrated instruct 
lion manual IHL 1747— 519 951 




111 ORDER: 

Send your name and address 
with check nr money order 
to: POPULAR MECHANICS 
Wnx 3 01 4 F Radio City Station, 
New York. NY 101O1. 

l\i|hulji VkH'luibJr* is- ;i |NuhIir-atkH» n< IkarM 

Unjftj-jiiH'?'. .* I 1 1 ii ' Ui-aBrt (WjM# 

! ii ii i I fkpfl The hlbanri t nr|ii ir^tuns. -1.il 
i ill'll ^ iram^di 






Popular Mechanics plans 



Scud for your ord€?r today! Make check nr money oilier payable to 
Popular Mechanics, Box urn, Radio City Station, New York, ,\Y 1U101. 



Reek Von Can Place Anywhere A beautiful. f rco-sui mtiog rodwnnd 
tlvi k dial either stands atone or thal you can modify lo lit ytn ir needs, h's 
durable., wont decay, ami provides more than 250 square Teel of extra 
space for entertaining or ills I relaxing. Plans include detailed drawings, 
and bonus instructions For building a matching bench and planter 
1 PL- )2Ati— 57.95] 



Itf'cjiiimd I'aim i'lirnEl u ri: build your own 
attrarlive outdoor I u mature made of durable. Imig- 
Ja sling redwood Plans describe six pierce designed 
to withstand exposure to sun. float uuil molslure— 
barbecue run. ehaUr. coffer table telephone caddy 
tray timl planter. They II lonk great in your backyard, 
pat in, deck or sun room. IFM -30 13— 36.953 



Nuiid it yourself with easy-io- follow plans 
and blueprints. Selections range from 
tool boxes to outdoor shods r a doll 
(■radio to glass cabinets, a two- -car 
garage lo an air compressor and 
hundreds more. ONLY S 1.50. 



Adirondack Ijuvti Furniture I'his (radliion&l 
.■Vdirurulack furniture is as tlu fable as it Is attractive. 
Crafted o! hardwood. each piece is carefully sanded, 
llien assembled wiih ivater-cestslanl glue. sealed 
with wood present Ui> and painted— all to make 
I hem withstand the rigors ol outdoor use. 

M'L 1751— 55.951 







For QUIETER 
SMOOTHER RUNNING 
ENGINES 



RISLONE and RISLONE CONCEN 

TRATE eliminate the varnish, gum am 

sludge which cause 

noisy valves and lift- 

ers, lost compres- 

sion and power, and T~~-« 

Tough, sluggish en- ~ 

gine performance. N| 

A quart of RlS- 
LONE 



use at oil 
change time or when 
you're down a quart. 

15 02 . RISLONE 
CONCENTRATE... 
add it anytime... even 
to a full crankcase. 



For free Lube 
tips booklet 
send a SliKTip&d 

s*H -addressed 
envelope 



COMPANY ■ BOX 471 





afcotif Atari nu - 

fi*~, : Ji sv I rfs pr i % 

prcd^ciion Mad* 

H.rvcr fro 

rjs f pi^d mAnu: JL^Lircx 



SEND 



HakCHtTI MUCH INERT COMPAKT 



P o m AW. HrCRDRT H C 23601 





MEN 
PAST 40 


Tnittid With GiIIiri Up liflli 
hilt Ik hch, Nipt, lift 

NtfnHsiBsi. firarimi ; 



IF you ere oisiuibed ty ikevt £i ^ m t> i c^t-i ei . jour 
truutresi may tx QiL-it’i by >yAdrtdkJkar inlidmnaEiDn 
0* yom 1 proslftle Method* ttul rF^r*!* 0iv« hflfnpCrf- 
ary rolniF for this condilton cannn! be tMpecltd Ed 
remove the ci oft* or yoor toxjOie 
1 fte Epceilibr InalilulS frifi iC deviled lO Ine 
MON-fl/AGFCAL mflEhriris ct Eraa1m*nl ti* rlis- 

mm*. peculiar to older men. has 3 f»w ffl£f 

JIDDA! lhai lfl-1:; how Iherie Lrj-jbleL. mtfy Ese cw 
f«i*d The iV&W-tUti&tGAL (real men 15 dfr 
SClibed in Inis boot nsfUM-e nO^ur^m. ^u^-p>[jliza 
bpn or long ot^iod od ccnyeiescencft- Tr**nn*nF* 
lake but a ihol lime and ih* cut -i 
Wnl« lortay Thi* koo* -mey pro*# of ulmo&l im- 
portMice bo you. No obiiQalkw 

Ka.n»tftiw knalhul* Clintc. Dvipl ■ J’SET 

HD E Sroedw a r tacel4x>r Spring* Mo 64024 




LIVE 

STEAM 



A mar*1hly nf^aiina *i£fi 
ptefTSl'insirucliOiiS lor stoTi- 
powFered rnacbinififl projects. 

including iKmwtim you 
can ridE! 



t?6 per year [Check- M.O.J 
S4Btar2ytan 

Charige- wra. call 3/i^ime 



8Q0-824'78B B Ope rata r 660 or w rite 
Live Steam, P.D Box &29-G4 
Traverse City, Ml 49685 

iWONIThBACN (GfiMflAlJtf 




POWER TOOLS 




J ^vT 
J*S& To 

METAL PARTS K i rs AT 1 QW Ll2$gJ 
fACTORV U1SC00NT pflFCES FOR 
msmh iamb saw 

■ 1&*IN SAND SAW 
■WOO0 SHAPER 
•fr-IN. BELT SJMfOIR 
* 10-IN TlL t- ARBOR saw 
J jA K M to"*™ » -lATMrtlRPLL JHf U COM 
Easy ro i snow Btep-by-tiep plans. Ptoioi. No 
machining, no Mitfmg Buiso you? own sturdy 
Fram* Fyll *cal* pallem* S# 000 k^l* scild Send tS 
Fur puna, brnphu'e and onc-na pr |1 Fpr brpph^ire 
Ji’.J jtfiOM- Qrflfrr fciii on Visa or MasterCard 

G I L LI QM MFG. , INC. m DhEt sack g uasan TEE 

1 TDE 5tlwr#r Pr.wy Dopl. PMT2 

A. Chirli* He tM 0 J f^on* iS? 4 J IZ 4 - 1 IJZ 




FrepucV 

i MODELS 

lEKSfiS* 1*0 OLU .. 

■ Slrtf 1 Pull 11 ^- iilhw (tfjiUpr- 
-Orer 31F parti Cinnut br ir.jdr lb Feu 
I rial ammo.frwEi-'UMmblnh Shutlih- 
1 COEJ-HTQtli JJUrOLIkT 
-SWS ir1nLM=^ a 
I Lku 3 UH.: J Ur pc P M 
|Uaendkia1.^2£IL3 
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Portable Steam Cleaner 1 

Shuarn #1 eg s*£®ndE 

CLEAN:. 

Eoglrwfts Ak- Fitlwm, Lawn 

a-yr. guayan4ee on taebo*, co<ta Uses i»q- 
-in rtp. pr^panpB FtBO Wl. 120 Ibft. Au » ■ 
jsjfnp -isouired cm tow water fressum 

WEDCO MFC, INC., C«pL M-17 
P.Q Boe D, Md WdsE □ roadway . 
Jkcfceon, Wyoming i3Wi . 



HOME ELECTFtONIC 

ENTERTAINMENT 

should do and how often. But as your 
doctor might tell you. common sense is 
the overriding rufe 

• Vinyl records require cleaning each 
time you take them oul ol their dust 
jackets to play them. That's because 
paper jackets generate more dust than 
they keep oul (synthetic "rice paper" 
jackets are better, and widely avail- 
able) 8ut even sliding the platter out of 
its sleeve generates static eiocthcily. 
Ssatic not only attracts dust, but can 
create noise on its own A liquid-im- 
pregnated record brush removes and 
breaks the statsc charge. Whore static 
is severe you might need a deionizing 
"anti-static' gun. As tor phonocartridge 
needles, the many devices available to 
clean them should be used whenever 
you see an accumulation of debris. 
Samebmes, though, the dirt isn't obvi- 
ous to the naked eye. For safety's sake, 
clean the needle when you start out to 
use the turn! able 

■ Audio and videocassette players 
don’t need cleaning as often as records 
do. Over time, though, the heads that 
read the tape, and the capstans and 
roller lhal transport it, do accumulate 
residues left behind by (he tape itself 
To remove Ihisjunk, you II find cleaning 
cassettes that slip right into the player 
and do the job effortlessly. These cas- 
settes employ one of two techniques, 
either dry-cleaning or wet-wash. There 
are opposing poinlS of view on which is 
best— but the point on which experts 
agree is moderation in use. Don't lix it 'til 
it's broke — meaning, don't use a clean- 
er until you hear distortion or see it (in 
the form ol a snowy picture) The best 
preventive medicine is to use high- 
quality tapes— which rarely shed mag- 
netic particles on the delicate lape 
heads. Also, store your tapes carefully 
As for demagnetizing those heads, it 
depends on the equipment you own 
The heads used in older audio decks 
needed occasional "degaussing." To- 
day's audio cassette decks have heads 
that are more resistant to magnetiza- 
tion. There are simple pop- in cassettes 
tor degaussing, but again, use modera- 
tion. Don't demagnetize an audio deck 
until the music begins to sound dull. As 
for VCRs, they might need degaussing 
if you're running an illegal high-volume 
duplication shop- but never under nor- 
mal home use. 

■ Digital compact discs seldom need 

cleaning — only when something (pea- 
nut buher. or a grimy fingerprint) pre- 
vents the laser from reading the trans- 
parent surface, in fact, incorrect 
cleaning can damage the di&c. For 
those rare Saturdays when your CDs 
need a bath, you'll lino a selection of 
cleaning systems that do the scrubbing 
thoroughly and painlessly. im 
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The best brains 
in television. 



^ .till 




1 1 '• 


1 1 1 



By ilding a breakthrough cater TV 
takes brains, the computer brains of 1C 
chips. Unbke the analog workings of 
conventional TVs, these new chips from 
NEC store, process, and control the 
picture in digital form. So TV performance 
can be raised to a higher ievel The level of 
NEC Digital Television 



Take a look at our 26" square picture, 
'foi/ll see richer color, more contrast, 
more resolution, and more picture than 
ever before* With a VCR connected, 
NEC's digital Picture-in- Picture lets you 
watch two shows at t he same time on 
tne same screen And our three-way 
digital freeze lets you stop even the 



i ■ dT.. i liAvrn Ifortl V«rn>; v ita_- 

"MlMMI DT Jh&’A «*!■• ivwH- .. l , HK f S K w tV.UJs d ■ xw- -p, jlpd 



fastest running back in his tracks. 

It sbouidn't surprise anyone that the 
company behind this surprising new TV is 
NEC We’re at the forefront of computers, 
monitors, and broadcast video. And that 
takes real brains. 

SEC 

We bnng high technology borne 



M .i r-iprur:. J ZJbiL^EHriulrl BBTQpCli U NL npJsfoW 







GREAT AMERICAN CHASE 

{€ mtiiiuied from page 5?) 

the pit area of Indianapolis Motor 
Speedway about 15 minutes in front of a 
dark rain cloud. As ears circle the track 
for a ceremonial lap, the rain hits with 
ferocious intensity. Everyone in disap- 
pointed, but there is still a thrill travel- 
ing in a 50-year-old car around Indi- 
ana's. classic Brickyard. 

Day 8 — Indianapolis 
to Columbus 

Well off the main road, with tail com 
stretching in all directions it"s hard to 



pinpoint position. The countryside 
takes on the look of a Bonnie and Clyde 
film as '20s and '50s cars race through 
this timeless American backdrop. We 
take 27th overall for the day. 

Day 9 — Columbus 
to Alexandria 

Today we hit the East Coast, just south 
of Washington, D.C. It’s July S, the day 
of the relighting of the Statue of Liber* 
ty torch in New York harbor. Prom my 
hotel window in Alexandria, the Wash- 
ington Monument and Rotunda of the 
U-S. Capitol stand dearly against the 
horizon. The hotel parking lot looks like 



the pita at a NASCAR race. The top 
three finishers for the day are all first- 
time winners. The amateurs are get- 
ting better, which adds to everyone’s 
optimism of getting a shot at the 
$100,000 final-day prize. 

Day 10 — Alexandria 
to Wilkes Bar re 

Our first stop out of Alexandria is the 
Ellipse in front of the White House, 
where the cars stand on display on the 
Fourth of July, just a few feet from a 
monument commemorating the first 
transcontinental motor trip on the Lin- 
coln Highway. 

From the shadow of the White 
House, we parade north through the 
famed Civil War area of Gettysburg, 
along Highway 85. 

More than 10 miles out of Wilkes- 
Barre, hundred* of people jam over- 
passes, TV news crews drop in behind 
us anti a helicopter circles overhead, 
beaming Jive coverage of our entry into 
towm as our car cornea fcl homc. r 

Soon thousands* line the roadside. At 
the finish line, police estimate that 
some 50,000 people crowd the down- 
town area to get a look at the car. Local 
press coverage has stimulated the best 
spectator turnout of the race. 

Day 11— Wilkes-Barre 
td New York City 

It r s only a couple of hundred miles, but 
the promoters have mapped out a con- 
fusing route for three hours worth of 
automotive torture. The beauty of the 
Northeast's back roads fades as it be' 
comes obvious that the GAR folks 
didn't want anyone walking aw r ay with 
the 100 grand without fighting for it. 

The end of the race at the World 
Trade Center is anticlimaetic compared 
to the excitement of the greeting the 
day before in Wilkes-Barre. Owing to 
the events surrounding the Statue of 
Liberty, a parade of 100 classic cars 
goes almost unnoticed in this city, but it 
meant a lot to us. We had finally ar- 
rived, and finished 27th out of 85 start- 
ers that day. 

Ron Hayslett and Dave Teeter of 
White Sands. New Mexico, won the 
1100,000 in a 1&30 Packard. The PM 
team finished 52nd overall, and al- 
though we never placed in the money, 
the joy of finding thousands of old 
Wends of the magazine and making 
plenty of new ones as we crossed this 
vast nation was reward enough. 

The 1087 GAR will run from Disney- 
land to Disney World on June 30 to July 
10, with stops* at San DiegOT Phoenix, 
Albuquerque, Lubbock. Dallas, Hous- 
ton, New Orleans, Birmingham. Atlan- 
ta, Jacksonville and Orlando. 

We hope to see you somewhere along 
the way, m 
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CUTTERHEAD CLOS E UP (Coni inived. from jxigf W 



profile. To make the 16 x 20-in, frame 
shown, first cut two pieces of 4/4 stock 
(actual thickness: 13/16 in.) 4 in. wide x 
20 in. long and two other pieces 4 in. 
wide x 24 5n r long. Next, cut » cove on 
6c# edges of one 20-in .-long piece and 
of one 24-in. -long piece. Then, readjust 
the cutterhead and fence and shape the 
full cove and bead on both edges of the 
two remaining pieces of stock. Replace 
the cutterhead with a standard saw 
blade and rip the eight shaped edges 
from the 4" in, -wide boards. Now install 
1-in. planer and jointer knives to cut a 
rabbet in the four narrower front frame 
members. Cut the rabbets derp enough 
to accept the glass pane, picture, back- 
ing material and brads. Glue the front 
frame members to the wider rear pieces 




A tup-warped board must be flattened to 
obtain a uniform art, Uw a than bar damp 
and wedge, ai shown. to flatten me board. 




To cut a successful, tight fitting glue Joint, be 
sure the center of the workpiece aligns with 
the exact center of the making knives. 




Property cut gloe-jodnt fits together preds#- 
iy. Sample blocks, on top of boards, show 
the effects of a misaligned cutterhead. 



to form the completed molding. 

Miter both ends of each molding 
length to 45°. Then, using a tenoning jig 
to hold each piece on end, cut a W-hl- 
wide spline groove in each mitered end. 
Cut triangular-shaped splines to fit 

snugly in the grooves. Finally, glue the 
splines into the grooves and clamp the 
frame square. After the glue dries, 
sand the frame smooth and apply two 
coats of polyurethane varnish. Now 
you're ready to install the picture. 

Radial-arm saw methods 

A molding cutterhead can be used ■with 
the saw’s arbor in the hurizurital and 
vertical position. For top surface mold- 
ing cuts, position the arbor hori- 
(Please turn to page- f 10) 




Wien a deep art h made, workpiece can 
sprit easily. Avoid this dangerous situation 
by lack-nailing a backup board to the work. 




Alter cutt ing one edge, rotate the board so 
the opposite board surface b against the 
fence- Don't readjust the cutterhead or fence. 



Ang led cuts require a Wider opening Than 
a standard cutterhead Insert. Make a new 
Insert {left] from ^-In plywood. 




lh * H JET -HfiLfCOPrEft 





LOW-DDir DESIGN — SIMPLIFIED AS5-E.MIL T 

■Wir Ju»J f Nr. Ii 

Kurirtutncw "wjn 

— ilhiinirnd — 

H WM* 

Htlicflptct Exp cii merUcr’i 

■ * rifL^ii ■ uwiiri 

f&v mm. 



Amwr. MOKS: 



DhEhIIj h-ttI #ii^ bank nrrli-ri 




Spacious. . .Efficient . .Affordable . . . 

Domra HotWS are diLignEd 
for a I ift time of saving 
Ufo more ciiEf’ 

$ rfiidrflt Ilian 
day homes. PatEnlcd 
bui Idinfl sysLcm ‘ 
cdfirtspreeul jr^T_ 
and waanzoded. 

Send Nit IDO page color 
% C*Uloj£ E Plurts fkwpt. MM 
. fairavnk 1 Fully Guaranteed! 

- MDWTHFM»MS Mmmmmm+mmmmm-mt 

LKkfrtrt-KW 

□ *JBl w«l ™ liar Hojk Lb* Auimiij Hmwt jji i.inai JE J 

Tiurm • 



GfrWWt* ■ 

S«idT« H0>TEP.£Y DONE 

IDSO Ctuc^o fv* Lfcpt AQ-H 
Hn.™jr. CiMIESI? 






TELEPHONE LISTENING DEVICE 




kpprd IiHi^ii ,|friibilfcrtrtl H |U dfidd b 

"w £**v»us k^ uitpii tin 

racHta «1 four lta^aci vn Sl#U Atn 
PIKI ^r-n«n0rtt1*rtV-*-p: P*CsT-#i wts 
liliti o' BMTiiibi Ewpd rn . bOk HrTHifl 
PW 4 IV| W 







S vpwr Powerful 

fw TfiANstkiren 

Mm 1 km rtant rmt'V H 4 > EW KfciyrktM 
'I* 1 &T T. Ip f| * * »** I W ipfK- I JV * 

kiwtb U men bUt*T '*•* PO 1 
i a I/JI* * r>MmM IwiSivwtAI 
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GUILD YOUR OWN 
ROCKET MOTORS! 

* 40 PO UNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IK AN EVENING! 



IH Wri* mt mi Htwj Mri Mi ewxI vh i 

1 m WHKMC SUIPIE & M i«kK IfMki MWCU 

um HUH YBUIQK F lM lUVUl fbi ■■ IM 1IVM4 h Ivnr 

Sfluiumto 

n- L - l ; V- THE TELEfLITE CDRPOFUTHM. 

iik?d n.t m sl t#.i mm 





BUILD A ROLLS ROYCE 
IN YOUR BACKYARD! 

Or StutJ Bearcat. Ford 1 T. Jeep. 

Mtsr^ijGii-SSK Sugath ah a/5Sc 
Kijmans Boston G-uc^bOOid ?i'3Sc [ 

Alt flasy to huilicl tsnTily hjrv. l^v 
E?lectric &tkE and Sdap parts Cuncisepians 
Onecaril 2 Two S 20 Seven S 39 Brochure $ 2 p p 
Kidmans. Bo^ 1238 A. WarblOhsad, Ma 0 l 9 d 5 
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n<? doubt about 
it I Safe-T-Con rvitct ' 

Booster cables are the 
Siftsl, Moil Cofitfen- 
itnl and Durable Cablet 
yWveevsruaed -Vbu don't 
even have 1o lifl the hood! 

Si tfr-T- Conned ,¥ kits are Avail- 
able In 16, 25 S 30 Toot length*. Each krt 
ndudcs all Lho handwaro necessary h>t an 
£a*y instillation on Top or Sfo* post bar 
senes. Thenes ewen a pncjteciive connector 
cap included to keep moisture & dirLotf the connecter 
contacts when you're rut using; the system. 

ForliiH location otypur nearest Sila-T-Coprt*d “ Oealsr 
TO ORDER CALL TOLL FREE; 



1 - 800 - 255-4109 



In Kama* 3 91342»-1000«wid taro 

nb'n&er and n a pi r* ton dabs- r.A your VI imi gr Amsrirjn 

Express Kansas nasjtfsnhs Hdd S'jWC sales ts> 



DEALER INQUIRIES INVITED 

^ -irt. L I. ,,^*^..1. d.0.H.j L rl ri A+fl-i 4-iiAd.^- 

10-Day 

Money-Back w 

GUARANTEE I 

■ no* WmgipWf T 

rwtjm ' 



j *04^ tO"S. 

CtoP* r COWiITtTW 

Nnrnf jj 



eftue ouARAWTCrn-i 



wpH ■ylLHH.I f,Kii 



A*k Tt&r Pricing On 15 UQFt.KK*. 

" - * ■ *i -* 3-1 UmJIIu ft. 

i^RW™W W6W"DI vOi 

TS7&SS. Keeler Terr ■ Olathe. KS 66062 



DIESEL POWER 
THAT 



FEELS GOOD 

WITH BANKS TURBO SYSTEMS 






FORD 6.9L TURBO 
Ght fl2L TURBO ALSO AVAILABLE. 

• EMISSIONS LEGAL IN ALL SO STATES 

• UP TO 50% MORE HORSEPOWER 

• 12 MONTH WARRANTY 
DEALERS NATIONWIDE 

P0WEH SOURCE "SINCE 1953" 

llAlllB 



TV 



Gale Banks Engineering 
546 Duggan Avenue, Dfcpl. 650 
Azusa, Ga. 917D 2 (818) 969-9605 



Overstock Sale 




ID SWING. BENCH 
OR CABINET MODELS 

Turn precisian pans to r moeeis prototypes 
cul up to 46 piFFereni liiread putties, make 
rEpiaoement pads for tools. EwprTierH and 
much more. Youli gat indu-slnai precision 
ana ruggecness *Hh hardened and ground 
bad ways and IS easy-tD-cliange speeds, 
now hi a special one-lime price 1 includes 
motor, control, one-year warranty 

BENCH MODELS' 3 1 ? 

*a5i£744 r-rQWSivK 
CAB'NET WODELS 1' hfld 
*39 Su 327 l WOW S£fi *7 

VISA accepied 

Gait collect to order, 

1-21 9-2B9-2253. 

Ask for me. Ed LaVefle 

IMMEDIATE DELIVERY 




ASO W ^iiTipiE SirrNi? SdL.^ Be™. IN 



CUTTEPHEAP CL OSE UP 

fCnntinwtf fntoit JfJjtJ 

aonttJly so l hui I he aiUerh&art rotates 
on a vertical plane. To perform edge- 
shaping, position the arbor vertically 
with the cutter head on a horizontal 
plane. Always use the standard blade 
guard when the cutter head and arbor 
tire in the horizontal position. When the 
arbor is positioned vertically, use an 
accessory cutterhead guard. Note that 
for photo clarity the guard has been 
removed. GattHot r: Never operate a 
molding cutterhead without a guard. 

r I 1 fount' i.'vra jo prrtyr iUi 




Maks crown molding easily with a mprd- 
ing tuiterhead. Install a iet of cove and 
bead hnJves and tilt the cuiierhead 4S y . 




After completing the first cut, rotate the 
workpiece end for end and make second 
pais. The result Is a symmetrical profile. 




Replace cutTerheacf with a standard saw 
blade. Angle saw blade 45 c and make rip 
cuts to produce finished crown molding. 



I TO 
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H i fv»T«Mt 

Q :* H I -■ n S 0 ■ '■■ ¥ « i 

tSBMEPi al1 P h ^ ? E 5 ,J| 

Su'd a ' HQl-J-Up 
~ F.thj Alqrm 

I 11 *™ servicing an.a m- 
slii^hon This 
-- y , _ -vs ! ua b i€ a-n d 
'Jp liTfliy ■n5t r jcl L>n 

i#i^iud-gii an ^pef.iai tools and 
iL-pplies OftLV Fnl&v 
soch give- tr^ning -n 1 h . 5. 

rap-sly e.«CHjind''ig 1 -eW as a pa*: or 

ywir L. nch5/Ti1h I fining 

ADVANCED Lacks m lifting! 
How latlunga tbni binaliuni, in- 
stall and j^rw.c# 5 «lt, V#u 3 t l^d 
UanH Salfr-Oe-pbiil flax lacki. 
YptrTllind il Imci racing and high- 
ly prolHabla Mill. 



ALL SPECIAL TOOLS 
ANQ EQUIPMENT INCLUDED! 



"Bifitol r^rWj'j.TP i cimkiJ 
*th*+ outfits jhj' ji/jli jjfcfJ 
y&r (ff /MM JHI7W 
iBfiiMJii/ ih 4 *&i. Thty 
aU h ji- fDjSj 

40^ J&tfJ «JV 

ivrixtik Jt'n j- 

AftfJfflllf. 

"I j-iWjj 

Uvnin/ F<j ic ha 
i*f/T.NJ ;'.■ r r?! WP 
Jfld .U S Ij! J aTH ZJM| 

fArmi? la 
f if fry -BthaL. 
iniiitmit. 



THIS PRO KEYjy 
MACHINE IS ' 

YOURS TO KEEP! «* tty pun mi a rw 

FM Dtft atl a bant it! £«nd tor FflEE Fidi TOM VI 

Jusl til-t ill * Fid mdil tHjupHjfii brlun <ur 0//CJJ 
Wild pfritCArd] la receive Tull In farms lion tfvOtt 
and detail by return muil. ItfJ irTOMt? CfltffOif/ 



FOLEVBELSAW INSTITUTE 

HOW Fifcld Bldg., mnwsC.tr. Mb. 64111 



POLEVfiEUSs W INSTITUTE 
1 1 054 FIELD BUILDING W.m-llW 

KANSAS cmr, MISSOURI S 4 T 11 ” ' ' i ■ ■ ‘ y 

YES- phase send mg me Ffl££ booklet mat 
P'ves ru 11 defails aboul starling my own business in 
Lock smithing I understand IhEip 13 no ptjliQ&lwn 
and that no salesman *iii cafl 



Dmvid F oirbrothtr — /Inw i Lwlnirt 

tff/wwfrr. ftijrfl-Jwm JJJOT 



fc, I opened my own business. spare 
lima, seven months after I enrol kd and 
made a profit rh^ fi tsi week," 

fl, DeAerry L'r^rtfM, fo/oraJo 



“Ng more hard, nasty work for me. 
Now | have my own business and -with 
hardly any effort ] average around £50 
a day. Thanks for my now st*rt in lift." 

Sam Waiktr Fnrh&rtf. rflflAwma 



Tells ha * v-au fluiekly 
Iram Id be your 0*^1 bass 
>n a prahliUlr SparMimt 
at Fulllimn busirecss of 
yOy^wnfi-lfScpT-ipItflr 
details on nut 3D Day 
Hd H IS K Trial Duet! 



Hundreds ol Foley-Belsaw trained men 
have succeeded in this fascinating 
and highly profitable lieid . . . 
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STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT 
ENERGY ARSENAL WINDOW INSULATING SYSTEMS . . . . 
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Stop Window H««t Lon Ever Interlocking Fattening 

If You Have Storm Windows! i ,, System 



You Have Storm 

Wiin IhH iDHr CDll 

IniiDW !ntui*Nr»fl Sy|ifr«i . . 

Enorgy AjswuJ Wj WncHwi Pt»P5 

C0*d Sir uifMiQn aM pfrWS Hfcto 

m br toss ccsUfiar wndaw lytoBT-n-lhMl c-nto 
'Tinny hm** i-w By creai^l en 
uochiffi [/ au you cm liHip yjur Iwng and 
*tykifiB arMS yitp tfMsenvi- 

Ifcrti to saw cn ho*ng cash 

Thrg sysi&'n JWS an n*terHwlt«no tasH*>flr 
IHaC s fHKi!:nr*d on am Mindo* Virr r- a nnHnr 
Of I^njiaa T*ie 1«^ C*Mr y«WGyp Aim 15 
snappoo rtg place Iretv^izn tfw r«, Fatonn-ng 
rfi^Kxtia. ITKja tCrnyma jjn mr-t^ m 



Available in while or brown 

Complete Kll M*l Evary thing You Mwl 



4Wi &«| Ntlir, wm*- JiH-W K ■ 5 Fi I 3-1 F- Sincl ip^ iF Crtd BUS 






V-Type Weather Stripping Seal 



Slops •vjiiii ar>d wirirt 
ihiu «xr tame smri *>miIi;h\ 

in MMtt -in 

While rw fin.*n 



a ev aif P --.3/riji s#al L-n wn- 

dcwsamtrtKHQpnrirgs This 
-nil *0* ary fihi Iiotti ■ 
to 4 m.11* thick, tijmH * 
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vtm tr eame #xJ ma afeo bt 
pankttl Alii spooal wlls or tad? nfHtotd Id 
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CUTTERHEAD CLQSEUP 

^Ctfrtfi'ffwerf from mnr 110) 

Replace the standard 1- piece aaw 
fence with a Apiece fence that can be 
separated at the center tn provide cut- 
terhead deamnce. When removing 
stock from the entire edge of a work- 
piece,. such as during edge-jointing, the 
infeed fence and uutfeed fence must be 
offset slightly. The offsei is necessary 
to provide full, support of the workpiece 
throughout the cue on both sides of the 
cutterhead. To form the offset, install 
one shim in front of the infeed fence and 
another shim of equal thickness behind 
the out feed fence. Cut the shims' thick- 
ness equal to the amount of stock that 
will be removed. F£e s sure that the shim 
on the infeed side doesn't protrude 
above the worktable's top surface. 

fpff flfrp f.iimj l*rn J/jJ 




Use this setup tot full-edge jointing. Clamp 
a board to the work to establish the depth 
of cut. Board rides atop the fence edge. 




Strip moJdJngJIg provides a safe means of 
milling small-dimension moldings. Rabbet 
2x4 member to match desired stock sl». 




RABflt MO SUIT 
MOLDING STOCK 



CUT OPENING A 

TO CLEAR CUTTERS 



TMjlMH x itiP X 
MARO WOOD OR PLYWQOfJ 



STRIP MOLDING JIG 
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ONE OF THESE DAK YOU’LL WISH TOU 
HAD ACCEPTED THIS OFFER. 







Even without this special offer, the John Deere 522 Snow 
Blower would be a terrific buy. 

It has a 12-inch auger for chopping through ice and 
drifts. A separate blower that shoots snow up to 
18 feet away and 30 feet high. And, though it’s 
powerful enough to get the job done auicklv 
it’s smaller, lighter and less expcu^vc 
than standard size models. 

But if you buy this or any other 5-, 
a. nr 10-hrj snow blower before 
~1, 1986, you'll 
an electric start „ 
charge. So visit your 



(l fn*' 
tffii-rif- skirt. 



participating John 
Deere dealer 
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CUTTERHEAD CLOSEUP jfCrjppJiH h t rd jro 4 j t jmj? I H 



To cross-grain shape the end of a 
board, position the arbor horizontally 
m you would for standard crosscutting. 
Hold the board against the? fence and 
pull the saw carnage across the work. 
Msike several shallow cuts, moving the 
work into the knives slightly after each 
pass until the desired shape is made. 



Caution: It's very important to al- 
ways feed the work against the rotation 
of the cutter heart. Always stop and 
think before feeding a workpiece into a 
spinning cutterhead. If a board is mis- 
takenly fed with the rotating cutter- 
head H the knives will grab the work and 
shoot it out the other side. TO 




RADIAL -ARM SAW METHODS 



Crosscut decorative patterns using radlal- 
arm saw. Align workpiece markings with 

lines on table to ensure evenly spaced cuts. 



Molding cutterheud can also be used with 
radial-arm saw In me ripping position. Al- 
ways feed work against knives' rotation. 




Shopvnade strip molding Jig allow* you to 
mill smarr-dimenslon moldings on a radi al- 
arm saw. Position saw's arbor vertically 



Lock the saw carriage In place and feed the 
stock against the knives rotation. Note 
the uje of an accessory cutterhead guard. 





HCKNE55 




To Ml-edge-Jolnt a board's edge, the fence 
must be offset to provide support for the 
workpiece on both sides of the cutterhead. 



Offset must equal the amount of stock re- 
moved. Note how work b supported against 
the Fence before and after the cut Is made. 





Surface-plane lumber with saw In rip mode. 
Install planer Jointer knives and make shal- 
low cuts ■ Advance motor after each pass. 



Use this 2 -part jig to edge-shape circular 
workpieces. Triangular parts are nailed to 
strips that are clamped In fence channel. 
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How To Install 



TRIM WORK 



installing trimwork— which these 
■ days means basically installing cas- 
H ing, baseboard, shoe molding and 
ceiling molding — is not very difficult, 
though it can be time-consurmng. In 
this respect, it’s very much like taping 
dry wall. The two jobs also share other 
similarities because, taken together h 
they represent the bulk of what is seen 
on the interior of a house. A poor job of 
either will never be out of view. 

Of course, very little goes wrong 
with existing trin^ especially if your 
house is ne w. But, if you plan to add on 
or convert a basement or attic to usable 
living space, knowing the ins and outs 
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of this finish trade will be in valuable. 

You can trim a room with a small 
selection of hand too Is — basically a 
hammer, naiEset, coping saw, block 
plane and a few sharp chisels. You also 
need a miterbox. Both the old-style, 
hand-powered boxes and the new’ elec- 
tric tools are generally available at tool 
rental shops. 

Depending on your local supplier, 
baseboards, casing and ceiling or crown 
moldings come in different sizes and 



shapes. But the ranch (clamshell type) 
and the colonial style are by far the 
most common. We used the colonial 
variety on this job. Both types are 
available in dear stock 1 if you plan to 
stain or cover with a clear finish, and in 
flnger-joihted sections h if you paint. 

There are no hard-and-fast rules 
about the order in which you trim a 
room, except at the point where the 
baseboard abuts a door casing. Obvi- 
ously, the casing must be nailed in place 
first, iNote-' Because trimming a win- 
dow is more involved than a door, we 
chose the window as the basis of our 
illustrations. But the techniques for 

ITS 






f Using a square, check to see If the Jambs 
are flush with the wall surface If not, 
measure the difference with a ruler. 



2 If jamfid are recessed from the wall 
surface, glue and naif extension Jambs En 
peace if jamtu project, plane them flash. 



1 Clii the stoor to length and mark its 
centerline. Then,, mark center of window 
sill. Hold stool against sill and align marks. 



beyond each side casing. Cut the stool head jamb with the short point of the 
to this length. Next, mark the edge of mitered tut on your reveal mark. Then, 
the stool at centerline of its length, mark the other end of the head piece at 
Also, mark a centerline on the sill its reveal mark. This establishes the 
between the jambs. Hold the stool short point of the second miter, Care- 
against the sill, with these marks 
aligned p and then mark the location of 
the inside edge of both jambs. 

Make sure the lower sa&h of the 
window ta eluded* then measure the 
distance from the stool to the sash. This 
determines how deep the notch should 
be on both ends. {Jut the notches by 
hand, keeping the saw blade to the 
waste side of the line. Next, trace the 
profile on the front edge of the stool, to 
both ends. Cut the ends to this, shape 
with a Coping saw. Sand smooth, and 
toenail the stool into sill and jambs. 

Casing 

Using a miterbox set to 45°, cut one end 
of the head casing so that the long point * Using a mSterbox, cut a closed miter on 
of the angle is at the thickest part of the b4rth ef1ds D * Ihe 1111 fl P rtani Hold the board 
material. Hold the piece against the nrmJ * ™ Wn 9 trw a,t - 





casi?ig the window are, in every way, 
identical to casing a door.) 

Begin by checking the relationship 
between the outside edge of all window 
and door jambs with the wall surfaces 
next to them. Use a square and ruler as 
shown in drawing No. I. If the jamb k 
within '/ 1C in. in either direction r it’a 
fine; the trim will be able to lay flat 
against both surfaces. If it projects 
more, plane the jamb flush. If the jamb 
is recessed, rip a thin wood shim. Them 
glue and nail it onto the jamb so its 
flush with the wall. These shims are 
called extension jambs. 

Doors amt windows 

Once the jamb is flush with the wali 
around it, mark the reveal; that is, the 
part of the jamb that will remain uncov- 
ered by the casing. Measure from the 
inside face of each jamb across the edge 
and make a mark at the 3 / lfl -in. point. Do 
this at the bottom and top of both side 
jambs, and at both ends of the top or 
head jamb. These marks define the 
position of the inside edges of all casing 
boards. This reveal is basically cosmet- 
ic. But it does allow you tu adjust your 
casing boards slightly if you cut a miter 
a little too Jong or too short. 

The next step is to measure for the 
window stool. The stool is the piece 
which fits over the window &ill r extend- 
ing beyond the casing on either side of 
the window. Window stool is available 
at lumbery^dSn preshaped to fit over 
the traditional downward-sloping sill. 
It must, however, be notched to fit 
between the jambs or it won't slide into 
place. To fit the stool, first measure the 
distance between the window jambs. 
Then, add twice the reveal, plus twice 
the casing width, plus 2V* in. Your goal 
is to have the stool extend 1 ] /j in. 



f Nall the finished apron under the sIM. 
Note that ends of apron should align with 
outside edge of both side casing boards. 



IQ Inside corners on baseboards must be 
coped. FErsi. Cut Oped miter on end, then 
back -cut profile slightly with coping saw. 
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§ Cut side casing and apply glue to miter, 
First, nail casing to Jamb, then nail miter 
together with a 4d finishing nail. 



4 Mark stool — al both 
tide edge of jamb falls. Remove stool and 
cut the notches with a backsaw- 



head jamb using 4d finishing nails. 




ftitly make the cut, keeping the saw 
blade to the waste side-. Align the head 
pfeee between the reveal marks, then 
nail it to the jamb using 4d finish nails. 
The short points of the miters should be 



4 Cut matching closed 
miters bn small Sections of casing. Glue 

and nail to apron ends. Cut ends flush. 




1 1 Hall square-cut tmwbuard In place 
first, then, test-fit coped cut. If necessary, 
refine profile cut with sandpaper and r«p. 



s / ls in, above t he inside edge of the head 
jamb, so that the reveal is uniform on 
the sides and top. 

Nest, measure from the stool to the 
top of the head casing at both ends. Cut 
and miter the respective side casings. 
Apply glue to both members of each 
miter joint, then nail the aides to the 
jambs with dd finishing nails. Also, 
drive a nail through each miter as 
show r n in drawing No. 6. then nail the 
easing boards to the wall surface with 
Gd finishing nails. These should be posi- 
tioned about *4 in. in from the outside 
edge of the boards so you'll be sure to 
hit the jack studs within the wall. 

Now measure for the apron, which is 
the trim piece that runs underneath t he 
stooL Generally, its length matches the 
measurement between the outside 
edges of both side casings. Cut a piece 
of casing to this length, with a closed 
miter on both ends. (A closed miter 
means that the angle is cut so the face is 
longer than the back. An open miter is 




12 Outside cornera require dcued miter 
on both baseboards, FI wall corner 1$ 
square cut at 45°. If not, bisect angle. 



cut so the back is longer than the face,) 
Next, cut a dosed miter on two small 
scraps of casing- Glue and nail one on 
each end of the apron. When the glue is 
dry r carefully cut the ends flush with 
the back of the apron, as shown in 
drawing No. 8. Nail the apron into wall 
studs using Gd finishing nails. 

Baseboards 

Once you've finished the windows and 
doors, turn your attention to the base- 
board. locate the wall studs and lightly 
marking their positions on the floor or 
wall. If the drywall is up off the floor 
more than an inch, fill in the gaps with 
strips nailed to the floor plate, (These 
don't have to fit perfectly; you just need 
some solid backing for the baseboard,) 
. There are four basic cuts involved in 
applying baseboard, The first is a 
square cut. This ia used on ends that 
abut a door casing or other trim board 
that extends to the floor. The second is 
a closed miter that is cut on end* of both 
boards that meet at an outside comer, 
(See drawings No, 12 and 13.) 

The third is an open miter. It's used 
along with a dosed miter when you 
need to splice two boards together in 
the middle of a wall. And the fourth is a 
coped open miter that fits over a mating 
baseboard on one side of an inside 
comer. (See drawing No, 11,) 

The straight cuts should be made 
with your miterbox set at 9G n . Any 
hoard that has a straight cut on both 
ends can be nailed to the wall immedi' 
ately, Use 6d finishing nails driven into 
the studs along the top of the baseboard 
and into the plate along the bottom. 

The open and closed mitercuts 1 that 
form a splice, arc cut with the mitvrbox 
set at 45Ts Always cut the open miter on 
the first board you nail to the Wall, 
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1 1 GhM mitftr? together and nail wUh #0 
finishing rvam, Stunt tipi of nallt before 
driving to prevent splitting wood. 

Then, cut the closed miter, apply glue 
to the splice joint and nail the board 
onto the wall. When the glue dries, you 
can sand the joint smooth. 

When making the matching closed 
miters for an outside comer,, keep in 
mind that very few house wails meet at 
a precise 90 n angle. For this reason, it's 
wise to check each comer with a sliding 
T-bevel square and protractor. Just 
place the square around the corner^ 
lock It in place, then read the angle 
against a protractor. Bisect this angle, 
that is, divide it by two. The resulting 
number is the angle that should be cut 
on both boards. Nail the boards to the 
wall, being sure to glue the joint. 

The coped miter is used on one board 
of an inside comer, it requires two 
cuts: First, make a 45* open miter. 
Then, cope the end, following the pro- 
file of the mitered cut where it meets 
the face of the board. You should under 
cut, or back cut, the cope slightly so the 
front edge of the board is longer than 



15 Outside comer on celling mofdln-g re- 
quire! closed miters . Keep In mind that top 
of molding it held away from saw fence. 

118 



1 1 Join ouultfe comer? with glue and *d 
finishing nails. Nall as do se to comer as 
possible, but avoJd nallloq through miter. 



15 To establish a straight line For celling 
molding scribe bottom edge of scrap 
molding at wall ends. Snap chalk Une. 



ing bridges the comer between the wall 
and ceiling at a 45° angle. Begin by 
cutting a scrap of ceiling molding ap- 
proximately 5 in, in length. Hold the 
scrap against the ceiling in one comer 
of the mom and lightly mark the wall 
below St. Do the same thing at the other 
end of the wall. Then, chalk a very light 
blue line between these points. Check 
to make sure the scrap block will fit 
bee ween the line at every point on the 
wall. If it is too tight in some places, 
snap a new line lower than the first. 
The molding is difficult to nail in place 
without it moving up or down. The line 
provides accurate reference. 

Keep the bottom edge of your mold- 
ing on the line, then nail it into the 
studs. As with the baseboard and the 
shoe molding, miter the outside comers 
and cope the inside comers. But, keep 
in mind, when you cut the ceiling mold- 
ing, you must hold the lower edge 
firmly against the fence because the top 
edge does not bear on the fence. The 
installation techniques are the same as 
the baseboard and shoe moldings. 

The material used to fill nail holes 
and small gaps in joints depends on the 
finish you use. For instance, work that 
is to be stained is much less forgiving 
than paint grade work- Any glue on the 
surface will show up as light blotches 
after the wood is stained. The same is 
for many wood fillers, unless the 
filler comes colored to match various 
stains. Paint grade work is much more 
forgiving since any fillers will be com- 
pletely covered. Fainting also allows 
you to caulk areas where the trim is not 
flush to the wall nr ceiling. No matter 
which way you finish the trim, set ah 
nail heads, apply some kind of filler* anti 
Lightly sand any blemishes with 220- 
grit sandpaper, IK 



1# 5/11* maiding U CUI juit like base- 
boards. However, It Is usually nailed In 
place after the floor covering Is Installed. 

the back. This allows a small amount of 
stock i hat can be easily filed or sanded 
to make the joint fit tightly. Tost your 
cut against the baseboard that is al- 
ready in place r then nail to the wall. 

If you plan to add a shoe molding over 
the baseboard, cut and fit it now, even 
though you may not install it yet. All 
the cuts anci installation techniques for 
shoe molding are the same as for base- 
hoards. Whenever possible, plan your 
installation sequence so you have only 
one mitered or coped cut on each board. 
By doing so P you can assist the cut so 
that it fits perfectly before you cut the 
entire board to length. 

Celling molding 

Ceiling molding went out of fashion 
somewhat in the past 30 or 40 years. 
Rut it's not much harder to install than 
baseboard, and it can add something 
special to any room. It does have on? 
complication ; instead of laying flat 
against the wall surface, ceiling mnld- 
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There's a college course thats hewing Rob Bright succeed in his other courses, 
The Army Reserve (Miters Training Corps. 

Army ROTC is the college elective that teaches the planning ant! 
time-management skills you can put to use right now: As well a.s the confidence anti 
leadership you'll need to succeed in your future career. 

Enroll in Army ROTC as you would for any college course. There’s no 
commitment to join the Arms. And Army ROTC won t take up a great deal of your 
time. But you can learn how to make the most of your time. And. more important, 
your potential. 

Kind out why more than 60,000 college students were enrolled in Army ROTC 
last \ear, Write Army ROTC, Dept. XS,ffQ Box 9000. Clifton, NJ 07015 -W74. 

Beall you can be. 



66My grade point 
average jumped 
from a 2.6 to a 3.4 
since Army ROTC 
showed me how 
to make the most 
of my time.99 

KiiHwt ISri^ht. Junior 
l ’ni\ crsitN uf Mill lit 
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OLDSMOBILE 
DELTA 88 

A nice car with the 
hiccups. 



FORD TAURUS LX 

Friendly alien. 



MAZDA B2000 

Attractive helpmate. 



SUBARU 3-DOOR 

Improving with age. 

JEEP COMANCHE 

Reaching retirement. 



PMOTD ABOVE ff* MCHMAN MAttBbOWJ BHiH r b* 
HUV^MSYkJTTCtt FAft RrQ <T BY RKH TAYLOIf 



^^■his month we add two new Amert- 
can cars to our fleet, the hot- 

■ selling Ford Taurus station wagon 
and the good-looking Oldsmobile Delta 
88 version of GM's front-drive H-body, 
which is identical to the Buick LeSabre 
anti is, in fact, powered by a Buick 3,8- 
liter V6. Our Mazda B2000 pickup and 
Subaru li-Door have survived another 
few thousand miles, and our Jeep Co- 
manche is being retired.. 

Olds Delta 88 

We really wanted to like the Oldsmobile 
Delta 88, In fact, we do like the Olds 
Delta 88. Now. But for a while, it was 
touch and go. 

This Oldsmobile Delta 88 has a tough 
act to follow. It's Oldsmobile's version of 
the H-ear, the ear designed to replace 
the old B-cars at General Motors. Only 
one B-car— the Chevrolet Caprice — is 
still being built. Meanwhile, Buick has 
replaced its old B-car LeSabre with a 
new Hn:ar version and Pontiac's new 



'HI Bonneville is their version of the 
new H-car. And of course, the subject 
of this report is the H-car replacement 
for the old B-car Delta 88 Roy ale. The 
thing is, the B-cars are one of the best 
families of cars General Motors has 
ever built. It has proven to be one of the 
most popular and troublefrec designs 
ever out of GM + And we liked the B- 
cars a lot here at PM, even picking the 
Chevy Caprice as one of our 10 best 
care last year. 

So we decided right away that w r e 
wanted to try an H-car to see if it could 
live up to the fine reputation of the car 
it was replacing. 

We selected the Olds 88 Coupe for 
the reason most buyers debit's one of 
GM' s best-looking Front -drive cars with 
its semifastback styling instead of the 
formal roofline found on everything 
from Grand Ams to Eidorados. Didsmo- 
bile selected the options and delivered a 
$ 15,92 4 car that included 5198ft worth 
( 'Please turn to page I W 




Aerodynamic styling and thoughtful tea- Attractive new cap Improved both the ap- 
tur« made the Ford Taurus wagon a big hit pearanc* and usefulness of Mazda truck. 
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Protect \bur Home From 
Burglars 24 Hours A Day. 



New Micro-computer Security 
System stops burglars before 
they enter f automatically 
dials for help! 

Try one for 
30 days. 

Then decide. 



Once insfoe your 
home, a profes 
siunal house-breaker 
lakes onty minutes 
for lifiMhreatening 
assaults and property 
destruction. 

Only a few, short 
moments are needed 
to rip off cash, 
jewelry stereo,, VCR, 
computers and other 
valuables. 

That r $ why it's critically important to 
choose a home protection system that stops 
burglars and vandals BEFORE they gel in. 
Protect yoyr home with a Per im- A- Iron' 11 
Security System from Universal Security 
Instruments lnc„ a public company that has 
manufactured security equipment for 25 yean. 

PerinvArTnjo empties sophisticated micro 
processors, making it the most advanced 
system available for consumer use. Rerinv 
ArTron can call for help automatically if a 
break-in is attempted if s on the job 24 
hours a day 365 days a >ear...and doesrYl 
cost an arm and a leg. 

Install* in minute* without tool*. 

The same day your Rerim- ATron arrives, 
it can be on duty protecting you and your 
family Simply attach Peiim-A-Tron's electronic 
sensors to vulnerable door and window 
openings. No wiring is required; you dob! 
even need tools. Sensors are effective up to 
MO feet from control console, so you can 
protect openings in the largest homes. 
Simply plug the control console into an 
electrical outlet anywhere in your house. 

Easy to operate. 

Because Rerim-A-Tron is microprocessor 
based, operating it is simple even for a 
child. When yciu I eave r a light on the con- 
sole confirms that the system is property 
armed. >bu can- set a variable delay time 
(15 to 45 seconds) only on the door you 
will use for reentry. You’ll have ample lime 
to enter and disarm the system. All other 
openings will still be set for "instanf alarm. 

Some other features: While the house is 
occupied, a 2-beep signal alerts residents 




Perim*A~Tron Protection 

* Stops intruders at point of 
attempted entry 

* Dials for help automatically 

* Battery back-up in case of power 
failure 

* Installs in minutes— wireless 

* Inside and outside alarm sirens 

* FCt and VI listed 

* Protects any sine home 



to anyone entering or exiting. You can leave 
windows and doors slightly open for venti- 
lation or pets while alarm is armed. Your 
personal 3-digit code disarms the system. 

Calls for help automatically— 

24 hours a day. 

At a break-in attempt, dual speakers blast 
an alarm, hut that’s not all. PerimvVTron is 
the first consumeNnslaHed system to offer 
monitoring service. If you choose this round- 
the-clock protection, your Per im-A-Tron comes 
to you with a built4n digital dialer. If a break-in 
te attempted, it calls for help automatically on 
our toll-free number. 

At the Central Monitoring Service, the skilled 
staff quickly calls your number to confirm 
the emergency If there is no answer, or if 
you fail to respond wilh your private code, 
they immediately contact your local police. 
No matter where in I be US. you live, help 
is on the way within seconds. 

ULL listed. 

The Fterim-A-Tron Security System is ULL. 
listed by Underwriters Laboratories for 



burglary protection, not just etectncal safety 
It was rated after rigorous testing of critical 
security functions such as battery back-up, 
component life, battery failure warning and 
test procedure. 

The Central Monitoring Service is also 
certified by ILL, having met trading stan- 
dards. These fough-io^jei UL listings assure 
you and your family of the highest lerel of 
protection possible, regardless of price. 

Pike? A Breakthrough. 

A typical, commercially installed system 
will cost you $1500-$3500 (plus monthly 
"maintenance^. RerimATron protects *our 
home with a sophisticated, electronic sys- 
tem that's afways on duty with real human 
back-up. AJi this at a fraction of what secur- 
ity used to cost. And, rf you move, take 
PerirrwVTrori to your new home wilh you. 

Order PeHm-A-Tron for 30-day 
free trial. 

Judge for yourself the reliability of a 
Perirn-ATron, Simply send your check for 
$199,95 plus 57,60 for shipping and handling 
to Vanguard at ihe address below. Credit 
card holders can speed delivery by using 
the toll-free number listed below. Your 
R&rirrNVTron unit will be shipped promptly 

For only §14.95 a month (billed, semi- 
annually), your system is connected lo the 
Central Monitoring Service. (Pay for monitor- 
ing in just one annual payment arid you II 
receive 13th month FREE.) Instructions for 
connection to the Central Monitoring Service 
are enclosed with your Per im-A-TrOn. 

Use computerized Pen m ArTron to pro- 
tect your family while you steep and your 
home while youTe away. If you're not corv 
vinced within M days that you've purchased 
the most advanced, efficient and econom- 
ical security system available, simply return 
the unri undamaged for a complete no- 
quibble refund. 

Each RerirrvA-Tron includes control con- 
sole^ three door/winduw transmitters and 
white, weatherproof 9Sdeeibd remote horn, 
window decals to warn that your house is 
protected and easy to follow instructions, 

You can't afford to leave your family, 
home and valuables unprotected. Now 
with Perlm-ATron 2^hour security is easily 
affordable. Order at no obligation today! 

ORDER TOLL-FREE 
1 - 800 - 848-2929 

Sarri-12 midnight Eastern Time 
Virginia residents call (703) 389-2575 

VANGUARD 

^■1 HOME SYSTEMS mm 

Dept, P-109, 115 Brand Kd., Salem, VA 24156 

TOflfc Vanguard MLa.M Ordtr 





Exciting 
Breakthrough 
For Suburban 
Gardeners! 




A tiller/cultivator 
exclusively designed for 
smalt, backyard gardens. 

No longer do you have lo choose 
belween a yank-you-atong frontline 
filter and an expensive, hard-lo-guid* 
rear-tine filter. Now theie'S Manlis 
the ^Oipoutid wonder that makes every 
gardening job a breeze 1 Mantis s tarts 
with a flick of ms wrist . . . turns on a 
crime . . . weeds an average garden in 
20 minutes . and runs alt day on a 
gallon oi gas. 

Mantis tills a full 0" deep, or deli- 
cately oultivaies the surface for preci- 
sion weeding. And. because it's so 
easy fo maneuver, women and older 
people (many of whom had almost 
given up gardening) find Mantis arr 

absolute joy 

Mantis is so easy to guide that you 
can cultivate right around plants, 
along crop rows and up tight to fences 
. . . without worrying about running 
into your growing flowers and 
vegetables. 

And- with its easy-on/easy-oH preci 1 " 
sion aff^c/vnenfs, Mantis quickly 
becomes a Ptefitef/Futrower . a 
& 0 fder Eager ... a Lawn Ds-Tfta fcfter 
and A eraicr . . Of a su per 0 7 rirmttef 
for pruning shrubs and hedges. 

Best of &H, Mantis costs a fraction of 
what you’d pay for a big tiller I 

Get the whole wonderful story on £ 
the remarkable M antis ... 1 ha little ^ 

machine t hat has m ade ga rdenlng | 
such a toy . 

Aft ftMfi on PBB HfiM. Thm Victory Qiri+4. 



NOW ON SALE! 

Lowest Price of the Year! 



tm Sa^jSepL mi 
vi*^ pa i«w 
ffli\ 3SS-JT0G 
□ PHMSO send inkirmgiion on the Mantia Tillati 
CyfltoBtar and your special lew sale paces' 
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LONG TERM CAR TESTS 

(Coj^n^dJwm jaage iM 

of options. Borne of them were power 
windows, power door locks, Touring 
Car ride and handling package, a Tig- 
hter V6 engine, and a midrange .sound 
system. Most things are standard on 
thss car— power steering, power disc 
brakes, automatic transmission, air 
conditioning and more. 

Our test car was a Brougham model, 
which means a Mgh-glita interior. Some 
of our staff hate the velotir cushions 
sewn on the bench seats and others 
think the seats arc comfortable for a 
family sedan, A power seat could be 
adjusted for height and rake as well as 
forward and backward. 

When we first received the Delta 88 
from Gldsmobile, we put it in our test 
fleet and started driving it. The 3.8- 
liter V6 has multiport fuel injection and 
just about every other kind of electron- 
ic computerized device to help it make 
150 hp at 4400 rpm. The engine was 
very responsive anti the car felt strong 
nut on the highway and around town, as 
we commuted t.n work in it. In addition, 
the special optional: suspension gave the 
car a firm, stable feel that made driving 
it a real pleasure. 

Unfortunately, the pleasure only 
lasted for three days. On the way home 
one night r the engine suddenly lost 
power. We didn't know 8 it at the the 
time, but the engine computer had 
sensed a problem and gone into 'iimp 
iiT mode. This is a limited power state 
where the engine is stressed as little as 
possible while still allowing you to limp 
home. That's what we did, making it to 
our driveway just before the engine 
died completely. 

The next morning, the car had not 
healed itself so we called the local guy 
that Oldsmobile uses to wash their cars 
and jockey them around. He came out 
and hauled the car away. After an 
initial inspection, he declared that we 
had ‘Totally abused 1 " the car and caused 
the engine failure. Who, us? This was 
ridiculous, as we had only driven the 
car to and from work three times. 

Subsequently, the engine was found 
to have scarred cylinder walls and 
Rei?jed bearings. The direct cause, how- 
ever, is a little obscure, but there is 
some evidence that a number of early 
'■B6 cylinder blocks were not machined 
properly on the assemhly line, accord- 
ing to GM service bulletins. 

In any case, the dealer who replaced 
the engine apparently didn't do a very 
good job of tightening everything down 
because we experienced an electrical 
breakdown when we got the car back. 
The electrical problem was finally 
traced and fixed by Parkway Oldsmo- 
bile in Key port. New Jersey (thanks, 
Victoria, the service manager). 
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After all this early hassle, with three 
months down time, the car has been 
performing admirably, delivering 20 to 
2bmpg on the highway and 16 to 16 mpg 
around town, which is excellent for a 
ear th is big— it's a full 6-passenger 
vehicle, so long as the center one up 
front is a kid. 

This is a family sedan that isn't slop™ 
py around a Lurn or floating down the 
road on the brink of control. The special 
suspension prevents that, and the hig 
Goodyear Eagle GT tires on alloy 
wheels deliver a level of handling and 
stability that some sports car* only 
dream about. 

We've driven the Olds Delta 88 sev- 
eral thousand miles now, and there's 
nothing more to report at this point. 
We'll keep you posted.—/ O. 

Ford Taurus LX 

Our Taurus wagon has been relatively 
trouble fbee^ despite receiving much 
more abuse than the Oldsmobile. It 
came straight from a comparison test 
(&ec Wonder Wagons^ page 58) to our 
long-term fleet Trick testing is really 
abusive, and in our 60 mph brake teats 
one of the Ford's discs warped to the 
point where it made the steering wheel 
shimmy under light braking. 

The car also spun off the slalom track 
(thanks in part to its slippery General 
all-season tires') and tagged a guard 
rail. There was only slight cosmetic 
damage at the rear corner, but the 
suspension groaned and the hatch 
creaked after that. Neither of these 
problems was the car's fault* and we 
elected noL to fix them immediately in 
order to keep the car on the road. 

Compared Lo the old-fashioned, ill- 
handling station wagons of just a few 
years ago, the Taurus is a revelation. 

Its handling is steady and secure, 
even with the base suspension., Its digi- 
tal dash is one of the best, easiest-to- 
read digital setups we J ve ever encoun- 
tered, All of the knobs and controls are 
easy to find and use, making driving a 
natural act, not a series of distractions. 

Performance from the M0-hp, 3-liter 
Vh engine and 4-speed automatic is 
strong for a family wagon, although the 
engine can occasionally he heard roar- 
ing away behind the sound insulation. 
Our major disappointment was the er- 
ratic performance of the cruise control 
When you tap the resume button at 
low speeds, acceleration is snail-like 
until about 50 mph, then the transmis- 
sion shifts down two gears* the comput- 
er floors the gas, and you take off like 
the afterburners have cut in, -Smooth, 
consistent acceleration would be safer 
and more pleasant. 

The power driver's seat looks and 
feels as comfortable as an easy chair. 
But one Lester's wife complained that 
the manual passenger seat cut off circu- 
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iatinn in her leg** problem sh^'d found 
in ihe Merkur, too). When she drove, 
she was fine. A powered passenger 
seal, or at least a cushion angle adju&U 
ment h might avoid that problem. 

The radical aerodynamic styling 
makes this wagon so quiet at highway 
speeds that you're often going faster 
than you thought and using more gas. 
We averaged B3 to 25mpg in a combina- 
tion of daily commuting and weekend 
trips, with a high of 29 mpg and a low of 
18. The trip computer, though, was 
often more than 2 mpg off the amount. 
w r e calculated at the pump. 

Everyone, especially the kids, bved 
the flexibility of the cargo bin! with its 
h idden compart ments, flip-up rear seal 
and picnic tray. The Taurus wagon 
starts at *n ,304, but the tag on uilr 
fully loaded LX model was 
Somewhere between those two ex- 
tremes is the perfect family car.— W. H, 

Mazda B2000 

Wi|h more than 8000 miles on the 
odometer, our extended-cab Mazda 
hums right along, A minority of those 
miles have included a r&ee car in tow T 
and while the 2-liter Four needs first 
gear to tow* 3500 pounds up a steep htli 
it eventually gets there. Only a couple 
of times have I wished for more po wer. 

Minus the trailer, the 82000 hay 
more than enough punch for normal 
driving. Highway cruising at 75 to 80 
mph is quiet and comfortable, and 
yield y over 20 mpg, At the speed limit, 
fuel economy approaches 30 mpg, So 
far, not one thing has broken, rattled or 
fallen off. and this truck has needed no 
service of any kind. One quart of oil is 
all it s s asked for. 

Aa you can see from the photo on 
page 120, Slingerland'y Honey of West- 
town. New York, fitted a terrific cap 
that's a great improvement over the 
one we first borrowed. T\m new cap is 
of beautifully made fiberglass, color^ 
matched to the Mazda, and was made 
by .Juracrs of Milton, Pennsylvania. It 
also has screened sliding windows, inte- 
rior lights and fully finished interior. 
Even at $600, it's a great deal. 

So far, there's only one complaint we 
have with the B200Q. The rear step 
bumper supplied by Mazda is crafted of 
thin sheet ?teel fc and we p ve damaged 
two of them in normal use. Otherwise* 
our long-term 82000 has been just 
about perfect.— ft.T. 

Subaru 3 -Door Turbo 

1 was disappointed with the handling of 
our Subaru 13-Door as delivered. I re- 
placed the stock Bridgestones w clh a 
set of Qoodyear T E new Eagle GT+ 4 all- 
season radials, size F185/7GHR13. 
These have a high-performance tread 
pattern, but deep grooves that wrap 

('Ph.&M Uiftr tii page m) 
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CUH40U3 MECHANICAL MOVEMENTS 

t p.nl'jrr: a 192? pjf.iur* hriuk at 1Q0U -1:11 mv-ru 

anechflriifirtis, Evt^lhinq From unuvdal anginal and 
ro mining i*gvic*i *n<J tiW&Wkftf 
motion- machimja Gynamile illustration s- 1 fiiSQi-njting 1 
fron'i past ihsup-i 2 pegs p9i»pbaci 

114 95 

m»*vfiT sir PE KPE T UAL MOTION 

He-v>cwi m.ini aUrmpl So rv.iild purpn ki.pl motion 
m^hiPm^i Fro#. tmdi*l« lyprt (u the * eSifiy hpa-ie*' We*l 
Nu-xtralcd Fascinating 1 ? 35 page paperback 

£10 15.35 

WINDMILLS ft WIHOMOTOAG 

&u-M wooden mftdrtlill* FOi pumping yr*G* r nnd 
g*ii*rfl.ii/ifl ^'*ci!*;iiy H^-priM ol 19tQ bunk Ld-aded 
with detailed plAm Fo* |hr«a diM*r*m windmills! Great 
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STEAM ENGINE DESIGN 

vOiji Own c-nging- 1 Landed tt.th diagrams d> ".I 
farmutaf 1 Vou supply ndCiSF CJlCuJ*l-Gd Erpm 1 fi!H h 

13Z L->d>.|h paperback 
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HOW TO MAKE M ERRORS 

CnnplEle repi-N dF now rare gwrnnment booklet frotn 

1 3 JO'S on v*r+Du4 i*ava lCi Silver motors IMWAIBI 
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CHARCOAL FOUNDRY 

Cdnven a tivE gni'nn pail imo p powa-rfu 1 
Tumace la melt -aluminum, pan n^rgi. bffliS 
CwitfiM Wiifl imp mgnyiL and mechinn pmlx, 
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Ortei 1 n* 1 S3 SE-&5 

ORNAMENTAL METAL CASTING 

L*am tigyu VW C*n PJSt dBcnralwu plaques. 
cHhi .Ml*, bunks, uver'i roi^n-tufi* SC^-Sp 
^Ipmtngm Possible mant^ maker 1 flest soiling 
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BRASS FOUNDING 

L**m ihn lnr.lcs nf resting brass Learn Strti ul 
»4 dv tVP'Ha. luiMdeea. reioldirqf lpchmgu^ 
iT-rii't from 1 0D3 tMwklal 

Ondcrrm.. 0 6B ^ 64 M 

hlacksmith shop and mow forging 

Learn basica ihis T&S0 lent Tor 

l^a£k&mi|h «TtiranLires Then Irv lh# pMHtC-FG 
Well illustrSLad |iepSfd*Ck 
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TESLA COIL SECRETS 

Page EhrPu-ph Itai jiriv.iir nc1chDcA.K rA a huilcNr Jil 
Irgtuning hOit ft*nB*aFOia» Inciisdiye dia^rJma BiXl 
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CURRENTS Ap VtW* Text a 
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ALTERNATOR SECRETS 
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HUN THREE PHASE MOTORS ON 
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Giant How-to Catalog! 

D>4CdM*r r*ii. iCip-'Ale paperbaak-x, Le-kI 
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around intu the sidewall for snow trac- 
tion. The tread compound is formulated 
for wet-weafcfoer traction. 

The Goodyears improve the Subaru 's 
performance in every way. Cornering 
and straightline tracking are both more 




A new set of Eagre GT H alMewon tires 
made a big dlffererKe oo f^e Subarij. 



stable, torqne-ateer is retiuceii, wet 
adhesion is dramatically better— even 
the ride is softer and more comfortable. 

In more than 5000 milea of driving, 
the Turbo has now averaged just under 
20 mpg n used no oil and required nut a 
penny's worth of attention. With the 
rear seat folded down, 8-ft. 2x4s will fit 
between the dash and Lhe rear hatch. 
For everyday fetching and hauling* the 
Subaru is functional* reliable and eco- 
nomical- And sometimes, just knowing 
you have 4wd available is worth any 
tradeout in ride and handling.— /t.T. 

Jeep Comanche 

When we returned out Jeep Comanche 
to AMC it had 1G5O0 miles on the dock 
and was beginning to show Sts age. The 
engine was. starting to hesitate on accel- 
eration, and it had developed a bizarre 
water leak that could deposit up to an 
inch of w r ater in the driver's footwell 
when the truck was parted indoors! 
This was attributed to some sort- of 
algae growth inside the air-condition- 
ing evaporatnr that was blocking Lhe 
drain hose, and also causing an over- 
powering musty smell. 

AMC] has already replaced the ane- 
mic GM Vfi on our p fM> truck with their 
own 170-hp straight Six 1 so the engine 
problem should not apply to N B7 models. 
The a/c glitch w r as only one worrisome 
sign of poor quality control at the Tole- 
do Jeep plant. Although we had or- 
dered a tachometer and trailer-towing 
package, our Comanche W ! as delivered 
without them. It did have the Selec- 
Trac 4wd option, although the ehmme 
letters on the tailgate identified it as 
Command-Trae. We enjoyed our Co- 
manche a lot, and Jeep is AMC s only 
profitable division. Rut if the folks 
there don't start paying attention to 
details, they may alienate even long- 
time Jeep fans, which would be a real 
pity.— If, 
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Future Rocket Will Make 'Local' Stops 



C urrent space vehicles, 
including the Space 
Shuttle, are designed tn take 
satellites, to a specified orbit. 
Hut the Air Force has 
awarded to Hughes Aircraft 
Co. it contract to design and 
build an expendable launch 
vehicle that debits satel- 
lites nl different orbits on 
the same flight. 

The Jarvis Medium 
Launch Vehicle (ML V) could 



carry six satellites to orbits 
ranging from low-earth to 
geostationary. The MLV is 
named for Hughes engineer 
Gregory B. Jarvis, who was 
killed in tret January's Cfail- 
tettger explosion. 

Working with Boeing 
Aerospace, Hughes plant, to 
design the system around 
the Saturn Ixa raster, the same 
powerplant used by the 
Apollo moon launch project. 



Some elements of t he rocket- 
ry used in the Space Shuttle 
may find their way into the 
Jarvis system. 

As envisioned by Hughes, 
the ticket will stand more 
than 20 stones tall with a 
payload bay fi ft. wider than 
a 747 Jumbo Jet passenger 
compartment. Tlie rose* 
cone section will have its 
own propulsion system aigt 
will open like flower petals. 



PM s conception of the Jarvis 
rocket shown powered nose 
com releasing payloads at dif- 
ferent orbits along flight path 

mechanically casting off fiat- 
ell Etc* as it passes through 
different orhits. The Jarvis 
MLV should be ready for 
tluty in the 1990s. 

Editor Dltuhi fo.fcv 

MicJiael f«llqn R.c J ijrd 
iefirader. pquq Dir/\ Sirvt Esfcow 
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SPECIAL REPORT 



Star Trek IV 
a splash lift 

“St ar Trek IV TI is expected 
to bo the leading box office 
bit for December and early 
January, More than S2f) mil- 
lion was spent on the produc- 
tion, in which George Lucas 
assisted with special effects. 
But no effect can be more 
special than the scene in 
which a Klingon starship 
crashes into San Francisco 
Bay in the year 1D06, 

To film the scene, produc- 
tion designer Jack (xjIIlh 
(also of "Splash” and "Co- 
coon") used a large water 
tank within a water tank on 
the Paramount back lot- His 
crew constructed a full-scale 
Klingon ship of wood and 
metal plating with some res- 
ins used for the part of the 
Vessel that was not sub- 




Enterprlse c rew departs 
downed Kllngon starship. 



merged. In the middle of the 
l2,OUO-sq.-Jt. main water 
tank was an B000-sq,-ft. sec- 
ondary lank where underwa- 
ter sequences wore filmed . 

The Klingon ship was set 
atop a huge, movable steel 
platform that allowed the 
crew to get different camera 
angles. Special lighting ef- 
fects and a set of large hy- 
draulic rams helped create 
the illusion of choppy wa- 
ters. Crews continuously 
sprayed down the set to add 
to the excitement. 



tfm i 




J 1 j - 1 
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Fighting fires 
with simulator 

The word fireplace is taking 
on new meaning with the 
advent of the Advanced 
Technical Systems (ATS) 
fire-simulator. Already ill 
use in six stales, the simula- 
tor creates several classes of 
fire emergency in prepared 
stations that art known as 
"fireplaces," A controller 
.stationed in a remote area 
runs a high-speed computer 
that creates smoky fires. 



chemical infernos and other 
specific firefighting assign- 
ments. Sensors and monitors 
at ear hi station room'd how 
the trainees approach the 
fire, how they evaluate it. 



and how quickly they put it 
out. Keenan ns range fmm a 
smoke- filled building to a 

h ii i m behind a sled 

More than 2b fire depart- 
ments may use ATS in lftfiT, 



At Yankee Stadium in 
New York, a crew of five 

technicians man the big 

board these* days to show 
fans instant replays and pro- 
vide updated game informa- 
tion. A MM 1^4 Jot character 
generator ami a series of 
persona! computers help co- 
ordinate dasens of cameras 
and the big screen at tile 
Home of Champions in 
Bronx, New York. 



Runs, hits, 
chips and bits 



The scoreboard* in profes- 
sional sports have become 
very high-tech, with such 
features as split-screen dia- 
mond vision video and com- 
puter animation on hand. A 
dozen inset video screens 
can be* displayed at once. 



ENGINEERING 
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POPULAR MECHANICS * DECEMBER I ?86 













Tank within 3 ti mitf 

(left) WdS LJfJL’d fDt lilt 

splashdown scene In 
£tar Trek IV. Cftw 
sprays the set [below) 
as cameras roll Tor the 
escape from Ehff staffs Ip 






AEROSPACE 



New repair 
for Shuttle 

When the Space Shuttle re- 
turn# tsj service in 11*88, it 
will nut be placing civilian 
satellites in orbit, but will 
launch military satellites and 
repair them. Thus, NASA 
and Lockheed have 1 begun 
working up a new in -orbit 
report system called SAMS, 
fur Space Assembly, Mainte- 
nance anil ttenbrilig. The 
program! will be in |wo 
phases: the firs! U\ end in 
tSW> wit h t lie deployment f>f 
a new repair rig ihni cap- 
tures and anchors satellites 
for repair (right). Thu sec- 



X-29 gets an 
TV in tests 

NASA officials have given 
l he X-2B Forward Swept 
Wing ( KKW I jet high marks 
fur performance halfway 
through its 2-year testing 



und phase ends in 2U1II. with 
the deployment of a repair 
rig for robotic servicing uf 
orbiting devices, probably 
on an upgraded Shut tit-. 



prognum Test pilots have 
become so confident in the 
plane that they flew four 
missions in one day, a record 
fur ex penmen ud a i rer aft . 
The X-29\s sl^mtI iff mg capa- 
bilities make it a vision of 
future jet fighters. 



nmrkably quiet ^-passenger 
plane flew for 2 hours, 40 
minutes, then landed perfect- 
ly i jl a 24- knot tfusfflvind. It's 
powered by two FYall £ 
Whitney engines that use ft* 
bladed props developed by 
Hamilton Standard. Heeause 
it is fuel-efficient, it will be 
good for commuter runs, 



Props spin 
into a new era 

Ft was a blustery afternoon 
in Woodford, England, hm 
that didn't stop British 
Aerospace from running the 
maiden flight of the compa- 
ny’s Advanced Turbo 
Prop (ATP). The re- 
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ENERGY 



Oil from 
wood 



With oil prices relatively 
low, l he crisis merit alii y of 
recent years hits subsided. 
Hut a research learn headed 
by Don H. While at the I Uni- 
versity of ArL5u.mil is pre- 
pared for the next oil crisis 
with the only biomass-tu-oil 
I n 'i ij eel cu rre n L ly suppurtef I 
by 1 ]il j hYderal L nergy lie 



Pfirtment. A plastics extrud- 
er (above left) pumps a slur- 
ry pf wohn] into a highly 
ptrosu ri zt-r] sy s Lem , 1 1 1 1 » h ic- 
ing gases and hs!u 1 s that liq- 
uify, These rise through a 
10-tt. vertical tower where 
they form of I compounds. It 
i'h >u|rl be made eommercudly 
viable in five yours, 






ELECTRONICS 



Sound 
and 'site' 

The Cockpit of the Future will 
be equipped with a helmet 
that surrounds the [hint with 
sensitive electronic speake 
hooked to sensui-s out &itle 
the aircraft . When the sen- 
sors pick up an approaching 
aircraft nr missile, the pilot 



will hear it coming from its 
true location. The military 
applications are obvious, but 
the civilian applications may 
include a social hookup for 
commercial pilots to help 
them “see” approaching air- 
Lhev start descend- 
termmal area. 

i ji-.i.M ^ju Fech newmherf 
art* developing the system in 
I'Kjiprimrnts like the- <iw>‘ 
shown above. 



MILITARY 



TOW under 
power 

The Army has developed a 
new mobile system to carry 
the Tube-launched* Optical- 
ly Tracked, Wire-Guided 
(TOW) missile into combat. 
The missile components are 
mounted on a launcher plat- 
form attached to a modifier) 
M27 cupola atop an armored 



Shake, rattle, 
rock and roll 

The Navy's next, undersea- 
baser! guided missile, the 
Trident 11, will have to trav- 
el 4000 nautical miles to a 
target. During the (light it 
will encounter pitch, roll, 
yaw and plenty of shaking. 
Before deploying the new 
missiles r the Navy has asked 
Lockheed to program every 
possible glitch in the mis- 
sile's flight performance, 
Luckheed engineer Robert 
Bauer is shown at the con* 
trols of a new Inertial Mea- 
surement Unit ( I M U J de- 






INNOVATION 



Not just a hole 
in the ground 

Most experts believe that 
fallout shelters would be a 
waste of money in a real 
nuclear attack. But 
the Sun lock Co. of Ja- 
pan has come up with 
a new fallout shelter 
design that could dou- 
ble as an lmdergrohml 
living structure in ar- 
eas where land is pre- 
cious. The $fiG,flOO 
cross-shaped con- 



crete structure with graph- 
ite lining provides comfort- 
able living space for 11. 
Blastprthof doors sea] the 
tube ends, but can he re- 
moved to arid on norm? mod- 
ules. US 



personnel carrier. An elevat- 
ing mechanism positions the 
launcher platform down into 
the tank to an automatic 
loading system. The vehicle 
carries 12 TOW rounds. 
Should it become disabled, 
the TOW component* can bo 
removed and used in a 
ground* mounted mode An 
MGO machine gun can he 
mounted in tandem with the 
TOW. The vehicle weighs 
26,000 pounds fully loaded. 



signed just for that purpotiG* 
The gimbalk-d unit holds a 
simulated missile 4 ft, off the 
ground, twisting, turning 
and shaking the object kf it 
would travel in actual flight, 
The tests already insulted in 
adjustments to the Trident 
I Is guidance systems. 
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WUNDERCARS! 




You ewi see reminders of the Foraebe 91 1 In 
the roofline of I he flamboyant 95?. 



D rive a Porsche 959 around Nur- 
hnrgring , s 2,8-mile road course 
for 30 minutes and you loam a 
few things. The 959 just might be the 
world's fastest f most powerful sports 
car. But at legal speeds* its as docile as 
a kitten. Even at 145 mph* handling is 
as civilized as that of your Family car on 
a winding Interstate. 

Porsche claim? 450 hp from the 2.8- 
liter twin-turbocharged, 6-cylinder en- 
gine. IF? the same basic engine that'? in 
the 911 sports coupe, fitted with four 
cams, four valves per cylinder and twin 
interceded turbos. 

Performance is awesome. The Nur- 
burgring is nut the best layout for 
careful testing because of its short 
straight and its hilly, curved character. 
But still, I drove the car comfortably at 
just under 150 mph. And that was 
without using lop gear— sixth. The 
Stuttgart factory claims a top speed of 
190 mph and 0 to 60 in 3.9 seconds. 

J found the handling belter than any 
01 her Porsche. Take the rear-engined 
959 into a curve at speed and trump on 
the throttle. The result, thanks to a 
new 4- wheel-drive system* is no rear- 
end swing or other change in body 
attitude. The car pulls out of a curve 



We test the state-of- 
the-art 4-wheeJ-diive 
Porsche 959 r and the 
new 32-valve 928S 4 
on Germany's roads 
and top racetrack. 

under power with the stability of a 
front-drive car. 

Comfort features for the driver and 
front-seat passenger aie simitar to 
those of a regular street coupe. The 
engine is quiet and smooth-running. 
The clutch, unlike those of some mus- 
clecars* is soft., and provides an accu- 
rate feel of the driveline. The shifter is 
quick and take? no more effort to oper- 
ate than the one on your family sedan. 

Porsche plan? to build only 250 959s 
and all of them are already sold. Only a 
handful will be shipped to the United 
States, and those will be used strictly 
for racing. Price is $190,000. 

Since our first look at the 959 (/m- 
purts, page 14* May ’86), Porsche 
Chairman Peter Shuts says that the 
cost of adapting the 959 to Lf.S. safety 
and emission standards is too great to 
justify the effort. Shuts points out that 
technical innovations on I he 959 will 
soon show up on the regular spurts cars 
in the tine. The list of new features is 
impressive, and includes: 

■ Automatic 4-wheel drive with a 
unique variable torque split to distrib- 
ute power between the front and near 
wheels as needed; 

■ Seventeen-inch tires with a low -air- 
pressure warning system; 

• Six-speed gearbox; 

■ Twin turbos; 




Flal-4 engine wfth twin turtra and Jrrter- 
cooJers pumps Out 450 Op from 2.-8 liters. 



■ Water-cooled cylinder heads; 

■ Hydropneumatic height coni ml for 
the chassis; 

■ Speed -responsive shock absorbers; 

■ Anti lock braking system (already 
on the 92SS 4). 

Four-wheel drive is different in the 
959. Four different programs for 
torque distribution between front and 
rear wheels can be selected by the 
driver using switches on the dashboard: 
one for full traction, another for toe and 
snow, one for wet roads, and one for 
dry conditions. For example, at steady 
speed on a dry road, the rear axle gets 
60 percent of the torque, the front axle 
4iJ percent. Bui during acceleration, 
when the rear tires have more bite, the 
rear axle gets 80 percent* the front 20. 
In hard turns, when some tires may 
lose traction, torque Is diverted to tires 
with the greater traction,. The car ex- 
hibits uncanny grip at all times. 

All -in-all. it's an incredibly expensive 
proof of concept, and still derived from 
the- rear-engined, air-cooled 911 chassis 
layout . — Jim Dunne 

Porsche 928S 4 

U nl ike the 95&, produ ction of the flfiSS 4 
isn't restricted to a few hundred exotic 
(Please tun) to page UJ) 
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Who at Hearst’s 14 daily newspapers 
comes up with the ideas that have 
made our newspapers “must reading" 
in communities across the country? 




Everyone 



Mid lan 



‘vMaiiwiew Daily Herald 



Vac* tie* ! 

^ to 



Knickerbocker 'Sews 



A established 
; *len Carton 



Pontoon I 
neu Edw, 



IS FBI rapture* Joiittpsl-Hftiitrd f«i 

Hftdlmti ’$cp ortcr- £clcgra 



Rumored exodus Kosn't come to pass 



San AnftfSo Light 



ihear alert system 
ed at S.A. airport 



.-^7 =- 
“■ 

[a Winging It 
tin rrwrtng joJcii 

Uf airplane travel- 



Beaumont Enterprise 
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HE AIIS T tS MORE THAN 135 BUSINESSES INCLUDING MAGAZINES, BROADCASTING, NEWSPAPERS, 

BOOHS, BUSINESS PUBLISHING AND CABLE COMMUNICATIONS. 
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The many awards and honors for 
outstanding journalism that our 
newspapers receive year after year 
belong to the innovative, talented 
people in the Hears! Newspapers 
Group. They have made the Times' 
Union and the Knickerbocker 
News in Albany the most impor- 
tant media voices in New York’s 
state capital and the Seattle Post- 
Intclligencer a respected editorial 
voice in the Pacific Northwest. 
From the boldly revitalized San 
Francisco Kxaminer to the newty 
redesigned San Antonio Light. 
Hearsi newspapers arc setting stan- 
dards of excellence all over the 
country. 

Throughout The Hearsl Corpo 
ration, the innovative ideas of 
our people.. .all 12.000 of them 
working in more than 135 different 
businesses... have helped us become 
one of the largest and. we think, 
one of the best communications 
companies in the world. 



The Hearst Corporation 
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PROTECTIVE COVERS 

CLOSEOUT 
PRICES.’ /t\ 
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These tough hghi- 
weight ALL SEASON 
covers are factory 
overstock They wrap 
around your veH icle to guard against dart, 
dust rair% sno^. free sap, irosi, eic. 

* Covtfrs arc rugged nylon laffeli 

* Acrylic coaling resists moisture, rot 

* Stretch ends for snug, putl -light fiL 
MeaBUfemenla: Bumper 10 Pumper. 
Allow I0 ,r -i5 ,p extra Length Fgr one^prece 
wrapunder bumpers, wagon models or 
cars pre-1959. 



SMALL 

150 "- 165 " 

MEDIUM 
166 " - 180 " 

LARGE 

161 "‘192" 

X -LARGE 

193 rr -2W" 

JUMBO 

2 H"- 23 S" 

MOTOR- 

CYCLE 
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Mfr. Ltaffa *69.95 
Lta Edition Price , . 

IbArfi 5/H- iiH5 

Mfr-LJrts^ftSS $07 
Lkgiridstton Price . . . £1 

■•Vfi H-1 M4-411 4-914 S-'H B„W 

Mfr. U*t: *89.95 $7A 

UquMrtfciFi Price _ JW 

llltn 4-032 srn: »» 

Rrtr. Urt: *99*95 

UquMetiwi Price . . . 
timr. H-i*44-4J14-M5 SfH\ S3,» 

■Hr* Urti*I09J95 $7C 

Liquidation Ptk* * h * JO 

tan H-lf44-*514-HW SJH: ts.50 

M4r. Ll»t: *39,95 
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N*ff H-1l4Hi14«ia^U» 



Credit cm4 gtHiq mTi cmn ov ri» by ptnww, 
7d*f***M*. 

Toll-Free: 1 -S 00 - 328-0609 

Sflkt hiftttt tfH 44 CittVfruCnrt ftttlv# H iubjHri 4o 
4 or wvHa to Inquire. 



Ham H-1444 



C-O-M.6, DM HaMi| Corp. 
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C.O.D artSwaj 

Send SMALL & *Z5 ML Bwn H- 1 Q*M514-D95 

Send_MEOlUM®ia? w lem H-i&44-45i4-Qi4 
Send. ILL Item H» 1 8*4-4314^22 

Smn d X •’LARGE ® 533 aa tHrfi H-1644-4514-MS 

Send JLJHBO $ S» 6fl Item H-I&U-451 4-030 

Send MOTORCYCLE 1 $ Sis**. Item h- 1944-4&H-0-H 

p My check or mono* ** nn0psed ijMo data** in 

p*vc€93Jr4 ondfli^ paid by chflck;, 

Charge □ Q MafftprCsfri- D AmfircnnEapreii' 

AilcL N& ^ — * 

please PFPNt clearly 

Na -'ne ., 

Ad dr ms , 

CttV 
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Ptiena i 



Sgn Here 



C O M B Krtttpfla^etiH^Cefp. 

A Ltt honied Liquidator 

1405 Xenium Lane Worth 
Minneapolis, Minnesota 5&44V44SN 



examples, and even better, it's avail- 
able in the U.S. Porsche la making the 
same am ug-contrulled , taUly t ic-con- 
vertered engine available in Europe 
anil here. Aside from simplifying en- 
gine development, this also cuts off any 
gray-market operators aL the knees. 
Why spend 10 or 15 grand to federalize 
a Euro-spec car when it's already avail- 
able at the dealer? 

The iJ2HS 4 sports a fs- liter, sleeveless 
aluminum-alloy 4- valve engine rated at 
316 hp, antiloek braking, and revised 
aerodynamics that lower the from 
last year's 0.39 to an impressive 0.34. 
How fast is it? Porsche claims 0 to 60 
times of 5.7 seconds for the i>speed and 
6.3 for the automatic versions. (Cor- 
vette dogs it in 5.8, > I had no oppurtli ni- 



si rohgly from just above idle in any 
gear, and the Mercedes-built automatic 
transmission is calibrated not to down- 
shift unless you’re really serious about 
going faster. The midrange torque to 
achieve this comes from two sources; 
the 4- valve heads introduced last year, 
and a unique butterfly valve in the 
intake manifold. 

The tremendous valve area* inherent 
in the 4-valve layout, permits good tup- 
erid power without opening the valves 
fast or far enough to compromise 
torque. The intake manifold has two 
resonance points * one centered around 
3006 rpm. the other around 4fMJ0 1 de- 
pending on whether the butterfly is 
open or shut. The fuel-injection com- 
puter signals the butterfly to open and 




Mew aero device* for F 87 ?28 include computer-controlled radiator louvers to reduce C ri , 



ty for serious acceleration testing, but 
Porsche's performance figures are tra- 
ditionally conservative. 

The claimed top speed is 165 mph for 
the 5-speed and 162 for the automat ic. 1 
saw an honest 163 mph on the Auto- 
bahn near Stuttgart, and could have 
easily bettered it with a combination of 
less rain, less traffic, less jetlag and 
more bravery, Manfred Jahntke, 
Porsche’s director of public relations, 
suggested that I try again, telling me 
that the car was capable of 170! 

That kind of performance potential is 
unlikely to be utilized here in the U.S. 
But what's impressive about the car is 
its sophistication, .smoothness and com- 
fort. Part of the aerodynamic revision 
this year involves a set of louvers ahead 
of the radiator which are controlled bv a 
microprocessor. They block any unnec- 
essary cooling air from entering the 
engine comparlmenU and that means 
less drag. 

The Bosch AnLilock Braking System 
won't be used by most drivers on dry 
roads. The brakes are already excel- 
lent,, and pedal pressures sufficiently 
high enough to call the ARS into play 
just aren't something you need very 
often. Rut on wet roads, ahaf It sounds 
and feels ns if one or more of the brake 
discs is disintegrating, but the car stops 
smoothly, and retains all of it's steera- 
bility until full Atop. T suggest that you 
try out the ABS a few times before you 
need it, or it’ll scare you silly. 

The engine pulls smoothly and 



dose as the engine runs past these 
points. 

The optional seats have a micro- 
processor controller that remembers 
three different seating positions, in- 
cluding resetting both exterior mir- 
rors. That's one seat position for the 
driver, another for the spouse, and one 
for the 7-foot-taJL parking lot attendant 
w ! bo always leaves the seat pressed 
against the rear stops. 

J was dri ving along a back road in the 
Black Forest, not in any hurry, and 
looked uncomprehendingly at the Mo- 
nopoly money numbers on the speed o. I 
figured l was doing 70 mph or so, just 
loafing along in fourth. Later, con- 
verting from kilometers, I calculated 
my speed at over 130 mph. That's 
impressive. — Mike Allen 




Four-valve heads, two knock semen, In- 
take runners tunetf to two different Torque 
peak* give 10 percent gain to 316 bp. 
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Popular 
Mechanics 
FILE BOXES 
& 



SEPARATE 

INDEXES 




JIT© more untidy 
shelves or mmymstjne* 
stacked on top of 
each other. 

POPULAR MECHANICS FILE BOXES 
will help you keep your magazines 
and bookshelves trim and orderly. 

PM i.H now offering a sturdy glossy 
lacquered File Bpx to keep a year's 
supply of FM issues neatly together. 

With every order you will 
receive FREE self-adhesive labels 
covering the years L975 through 
Peel off the year required and place 
on appropriate PM File Box and 
you'll have a very valuable, convenient 
and attractive reference library. 

1 File Box, $2.95 

2 File Boxes r £2.75 each 

3 or more File Boxe^, £2.50 each 



PM Indexes for 
the years 1 975-1985 
are here! 



Find Ihe answers to your shop, home 
and car problems faster than ever. 
Thousands of entries cross-reference 
the articles that have appeared in PM 
over these years. 

ORDER BY YEAR? Price for each 
index is $2. 95. 

POPILA1 MECHANICS 

Box 1014, Radio City Station, 

New York. NY 10IQ1 

Pftptlltt Mtchaiucs h a putilk^jn mi HranA Ksgulnu, 
i> PfvlMJfi o t The Htirsl Ccfrpnf Mm 
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INTRODUCING REAL LEAK 
THE ONLY VALVE LUBRICANT 
THAT'S 104+ CALIBER. 



I f your engine is designed to iun on leaded fuel, you’re really 
biting the buBet 

Because the lead content of regular gas has dropped 91 % in 
the past year. 9;%, 

And that's simply not enough lead to protect the engine in 
your car, truck, outboard or inboard boat, farm or heavy indus- 
trial equipment. 

That’s important to know. Because 
without lead lubrication, heavy loads 
and high rpms can actually destroy 
engine exhaust valve seats in as little 
as 5,000 miles (50 operating hours 
in boats}. 

And there’s nothing to prevent it. 

So what’s the solution? Lead substi- 
tutes are just that: substitutes. Lead is 
what your engine was designed to work 
with. And lead prolection is what your 
engine was meant to have. 

There’s Only one real solution: 104 + 
HEAL LEAD, 

Genuine lead protection. From the 
world’s No. 1 brand of quality fuel 
additives. 

104+ REAL LEAD adds the 




minimum equivalent of .1 gram of genuine tetraethyl lead to 
every gallon ot gas. To tom a protective coating on exhaust 
valves and seats, preventing the metaMo-metat contact that 
can cause serious —and expensive— valve damage. 

What’s more, REAL LEAD lowers exhaust emissions. Inhibits 
rust and corrosion. And makes your engine run smoother. 

So pump your engine full Of 
REAL LEAD 

The only valve iubricant tharis 
104+ caliber. 




ORDER DIRECT: 

Bell Buckle 

104 + logo in gleaming solid bronze. 
For belts up to 2" wide. 

$750 each. 




OCTANE BOOST CORP. 

Box 271148 
Dallas, TX 75227 

LELaO 4 n Iradr-Tinrh or Iho- Odana Efcxnt CarpOTliftn 
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USE 

ZIP CODES 
WHEN ANSWERING 
ADS 



Authorized .casco. Lfqiiid«tor 

BENCHTOP DISC AND BELT SANDER 

Powerful Worhhoru! Dud to a 

manufacturer's overstock you can 
pul ihis nugged Sander to work for 
you at b price BELOW dialer c» If 
Dfin’t Ju*t 5*94+ Puw#r Sind! 

Usetfiedi^c whwi wrtn $" diameter 
adhesive sandpaper, Or, the stan- 
dard sandi r>g beit io quickly *mooth- 
sand su rtaces, shape curves, re- 
move ja^ed edges, 

* Converts from Horizontal Lo 
Vertical: Sanding Position for 
Work Ease 

* Rugged 1 /3-hp., I tSV Beclric 
Molar rpr up id 1 720 rpm. 

* Perm^nenHy tubed Bnll Bearing* 

* $lurdy $leel and Cast iron Body 

* Feed Table, Miter Gauge and 
Sandpaper Included. 11" H * 
ir Wfcl5 !l p.WL: 4$ lbs. 




30-Day Limited Factory Warranty, 

. Uft . , * . *129.00 



*79 



UquWntfon PHc*d At 

H«fli Hia«M5K»1 Shlii, hand: 19. SO ■* 



Toll-Free; 1-800-326-0609 



t>r JJiui i r Mr i r 444* 



r 



SEND TO: 

C.O.M 0. Direct HliKltln^ Co#p 
1 am XenJum U m H* NUnn.* poh „ UN iU4 1 -W4 
Send „ Diet imf Beffl Serrierf*] &13- ^iM-D0i hi 

wh paj| S9 S0 B*ch tar ihlppinft. Pif.™ai-*g ^MI^.n»Qta 
ri^idwtiadii: Pii wtmlaii SiKry. fMfCOU <wAv*\ 

□ My chw* or m&wf «S enchpsad |Nd OeLayi m 

(yotewoo orden p&d by caucKi 
Chflrna:D □ Waslertartj* □ iUrancan &epfis ss* 

AGdHo ttp Z 



pnE^e citAfu y 
N ame . 

Address 

Crty 

Sau 



P*io«e^X- 

&gi' ^rf 



^IhS iAjLMW- Ihf 44 .Irtihyudmh fUftH Vi SUbfKl ID 
iliecdi cuntifipQna. F>e-iu cil or wrilr bo inqwt. 



HEJCKDaHEEasnaaEJCKi] 



COMB 





Garden iAsrf-ThbF. ^up^Tlik j siielK-r 

prtK“kk"N tt’MLvik-nt for twh ,ind 

LH|uij.rmenl. An upsliirs loft (without uiirtK^rra 
lumlH'i ! .iiids ejcua s pmx In ihu* !?.:•. thfl. it me tur*. 
PLrns, imtmrtkifi .ifhI nutrHal Hvt 
£1 ptaiuPL-UTB-SW ^1] 

0 pliins- PL^2fflA-Sl? 5H.i 



r.W's .Wfiilfr K'f^s tv 

Hflps you b.vp y Our Car in top rwtdi ykipi; 

Car Cjware irumpiJed in 13 miiivsdu^J 
foldt’ri. Eiich folder Kw s-k-p-by ■s^ i p instturtiorw 
L _ LMYihint‘d wtth^a%.y-h>fnLlnw illustration* and 
diagrams 

Need to replaLf y <ni.tr cotrlanl hiise^. tuldor #A tdls 
you hi ha (l7 Jl» ii Tiirn 1 tLMb.iri|-f your ^if filter, 
chock folder #1LJ Convcnicnlly fi rs in ^ovo 
awTi pj rtmonl . £ PL- 3 750-15 .95 1 
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Semef your name and address with 
check or money order payable t<] 
POPULAR MECHANICS. Mail to: 
Popular Mechanics. Box lOH, Radio 
City Station, New York, N Y. 10101 



Drffffr WorfcbtfKh* Build thisclji^sn; Eunipcnin 
work^niti for hal t thy price ot tth: tac tori' vcrskHi. 
Dofuieut foint;. ftive the drawer su per leiwlaik-* Cf 
raL'kiir^. Qurdrjwin^swiUshow vou hu^ 1 lm nu kc- 
ths“M’ nunl-h 111 Aiidih’un vau gH drl.iik-d plans. 
inslrucliLWis and matL'riili iir-S ll’L-lT+H-S^ 4^) 



IlSclSEanics 

PLANS 



f^jUSzaS - f inal .lbcifvC ih i ground on a T Jia Ltafl 
dk^ignod tor living. BuLH from ptywutkl. ih^ l,iwn 
rtlowyr engine puwrtvd howicr^fl wiU run lor 3 
hours on a -wllon ol neguljr KiT> Cruiwon air 
Complek* Claris .irut photo i Dus Ira led instruLtion 
bcmkki. {rt_-lfl0[l-^3.953 



Master Ciaft^man Toolbox: This TOOL- 
BOX will organize, protect your tocis and 
add a touch of class to any workshop (Di- 
mensions 20 Vh" ^ 9^-" sj 1 2 1 h r ^) Built with 
cherr> r or w r alnut wood, styled with brass 
comers caps and lock. 

This solid wood toolbox m\i last far genera - 
tions and become .1 family heirloom. 



Plans include step 
materials Eist (PL-lB'2^ S4^95) 



instructions and 







265 PROTECT YOURSELF FROM THE ELEMENTS 

W.L, Sara and Associates' colorful brochure offers 
information on waterproof, windproof, breathable 
GQR E-TEX# fabric and tips on how to choose the 
right garment for you. Free 

m HOBBIES GALORE I 

128-page catalog offers nadic-confroiled cars and 
plants, plastic and wood model kits, slot cars, 
rockets, science kits, model trains, air-brush sets, 
parts, supplies , .6,000 items from Hobby Surplus 
Sate Only 1 1.00 

UJ AUTO RESTORATION CATALOG 
The Eastwood Company offers over 100 pages of new 
tools, books, arid restoration ideas. Sections on stitch 
welder. spntwEid gen, nibbles, rust removal, sand- 
blasting, body solder, body and fonder tools, pmslnp- 
ing and painting , sheetmeral tools. FREE 

!6i FIREWOODS AND WOODWORKER'S SUPPLIES 

Constantine's T75th Anniversary Catalog oners 116 
pages many in lull color,, of 150 kinds of veneers, 
over 250 sizes of cabinet hardwoods. Also features 
inlays, mouldings, brass cabinet hardware, cane, 
specialty woodworking tools, wood finishes, plans 
and books. Si 00 

263 DOLL CRADLE 

Watch your little g if I 's eyes light u p when you g i ve her 
a charming reproduction of an 10th-century doll 
cradle forthe holidays. With our plans, you build it of 
mellow pine and hmsh it with a durable varnish. 
Measures 10tt H x 22W, From POPULAR MECHAN- 
ICS S4 .95 

270 ENGINES WORK BETTER, LAST LONGER 

TUFDILttis a patented lubricant and Irichon modifrer 
comprised of a blend of synthetic and mineral oils. 
Information kil explains how ii may benefit your car 
and make il run more smoothly. Free 

271 THE SHREDS ARE THE EVIDENCE 

Shred organic mailer into nutrient- rich mulch. Color 
brochure from Scotchmen illustrates uses and re- 
sults. Plus sirecihcations and free home trial details. 
Fjee 

272 PARTS THAT PERFORM 

New catalog Irom Edaforoek otters performance- 
improving parts for most early and lale mod-el domes- 
tic engines. Includes intake manifolds, exhaust sys- 
tems. valve train parts, dressy chrome accessories, 
and more. $2.00 



273 MACHINERY MAGIC 

Delta international otters a 40 -page machinery catalog 
for building trades and home shops for the do-it- 
yourselfer and professional craftsman. A complete 
line ul saws, drill presses, grinders, miners, lathes, 
shapers and accessories. Free 

274 KITCHEN A BATH SPECIALISTS 

The National Kitchen 5 Bath Association offers a 
directory of specially qualilfed kitchen and bath de- 
signers who have met the highest standards ol 
business conduct, professional practices and fair 
pricing. Experts in design, planning acid installation of 
kitchens, and baths. Free 

275 THE PRINCIPAL OF HOME OWNERSHIP 

Find out how you can cut the total amount ol whalydu 
piy for your home in half Save thousands of dollars 
gt interest and build Strung equity in ynur bn me. 
Consumer Works provides answers. Free 

276 CHIRPING WALLET 'SECURE CREDIT 

Slip new SeouraCard wallet into your pocket or purse 
withoul replacing credit card and wallet sounds 
electronic chirps lo lei you know your credit card is 
msssing, Catalog from M A Bedot offers this and 
other new electronic products. Free 

277 KEEPING ENGINES ALIVE AND WELL LUHED 

Proper lubrication reduces heal, wear and noise in 
automobiles, motorcycles, heavy equipment and ma- 
rine machines Informative brochure about Morey's 
Heavy Duly Oil Stabilizer discusses engine and equip- 
merit wear and ways ol prevention. (I DO (Refund- 
able with order] 

278 SCIENTIFIC HOBBYIST CATALOG 

New, 68-page catalog from Edmund Scientific Com- 
pany describes ih« latest telescopes, microscopes, 
science project kite, magnets, tools, motors and hard 
lo find surplus items. Free 

279 HI TECH INSULATING GLASS 

PPG's 5-page, 4-color brochure illustrates the new 
intelligent window and explains how it can save 
energy. Designed to retain heat in winter, reflect solar 
energy in summer for par-round energy conserva- 
tion. Free 



200 REVVING UP YOUR CAR 

Morose Performance Products Inc., makers ol racing 
components for two decades, offers a 1 ,500 product 
cal ateg Includes Spark plug wire, engine sealers and 
octane boosters. S3. M 

281 ENERGY SAVING TIPS 

Uam about proper Isolation and ventilation. They go 
hand-m-bantf Send for a brochure from CcrtainTced 
Corporation, free 

28? SEAL MASONRY SURFACES 

DRYLflK Ready Mooed Masonry Waterprooter can 
help you solve the problem of wet masonry. 14- page 
brochure illustrate how product works, how lo 
prepare surface and how lo apply QRYlQK. From 
United Gilsonite Laboratories Free 

283 CAIUDPE 

Bring back those nostalgic Circus sounds with a mini 
calliope you build from our plans. When you press, the 
keys, air from internal btawers rushes through pipes 
to produce music that sounds tike flutes and whistles . 
The perfect gift far your child or budding family 
musician. From POPULAR MECHANICS. £4.95 

2B4 HERE'S ROW 

Learn about builders who represent the Home Owners 
Warranty Gorp. They can offer you a 10 year warranty/ 
insurance plan on your new home at no cost. Offers 
Iwo booklets: "The Home Buyers Guide lo HOW" and 
"Protect Your Investment: Home Maintenance Ups," 
Free 

215 DON'T OVERLOOK THE DETAILS 

Detaiiers' manual offers step-by-step approach to 
cleaning your car down lo the smallest detail. indudes 
listing and uses tor complete line of cleaning prod- 
ucts From proteciLve Coalings Systems. 5Gt 

286 AUTO INSURANCE 

Colonial Penn Insurance otters information about 
automotive insurance. Insurance rates can vary by as 
much as 50 percent from company to company. Find 
pul why. Free 

287 CONQUER THE GOLD 

Enjgy cold months to ihe luilest with The L L. Bean 
1957 winter catalog. Features practical A functional 
apparel, footwear and winter sports equipment for 
men i women who enjoy the outdoors. Free 
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This Coupon Expires Feb, 28, 1987 



Total money for priced items S 
Service Charge S 
Toiat money enclosed S 



Naim (Please Print] 



Total items requested 



Address 



Twi __ — — — . — State __ 7# Cm - - 

(Please- send nsW. OmcM or morey enter rudf &u 1 Id f* 0 PULAR MECHANICS No stamps, ptea&j 

Note: Popular Mechanics proce ms your requests for die above inlormstlon and forwards these Inquiries to the organlaHon making Ihe offer. Each company mailt 
the materiel directly. Your Order Will be pn ktt way In you within 9D days. 
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Clamp-on dolly 

A dolly consisting of a dajnp-and-wheel 
assembly helps transport materials for 
shop use. However, you won’t find this 
dolly at the hardware store or a home 
improvement center. It p s a boat dolly 
that damps to the boat's transom and 
enables the user to move a heavy car- 
topper single-handedly. The dolly is 




A boat ekAty makes moving large and heavy 
sheet fioefc easy. Just clamp it to the sheets 
slide It out and wh«l away. 



sold at local marinas or In boater's 
catalogs. 

The shop enthusiast or builder who 
works alone can use a boat dolly to 
move any number of heavy furnishings 
and lumber, even over rough ground, 
on its all-terrain wheels. 

The boat dolly's greatest value is for 
transporting sheet stock. A single 
sheet of V/a-in. plywood flooring weighs 
120 pounds and is unwieldy to carry. 
The jaws of the boat dolly let you move 
two sheets of Y^m-thick plywood with 
ease — or up to eight sheets of 'A-in. 
paneling . — Rcwn Oberrecht 

Bag rack 

A towel rack mounted *5 to 8 in, above 
the floor, a shelf or work surface in the 
kitchen or pantry will keep brown pa- 
per bags in order and within easy 
reach. Ueea towel rack with an opening 
about 12 in. Ion#. Just fold the paper 
bags and stuff them behind the rack. 

—Walter E. finrfon 

Ungluing wood 

You can unglue a small wood project by 
placing it in an oven and heating the 
glue. Heat the oven Eo about 3S0T. 
After the glue k heated, you will be 
able to disassemble the parts, reposi- 
tion them and damp them correctly. 

— Ted Ander$o7i 






PORTABLE GENERATORS 
& TOOL STORAGE CABINETS 

STATE OF TH£ ART PRODUCTS AT WHOLESALE PRICES 

100D WATT CAMPING GENIHATOH I 9DHAWER CHEST 



3 H.P. 



RETAIL 

$2990> 



■ $iwo WITT 

CHfTINUOUl POWfiS 

■ IN DUPLEX 
nWEPTACLE 

■ M JUMP n VOLT 

DjC. •ATTEfn 
CHAftOlN* WlTH 
UGKT* 

- tMUtW S*rTCH 

* LiBHT^EiOHT— 

EASILY 
PORTAlLE 



only 



4000 WATT HOME GENERATOR 



only 



HETAIL *949 0) 

$39900 



j 5iPurrt!Mj 



- **nl drawer LAftdcn 

- tTCLUMve WWWtn LQCKJttG STS^EU 
■ WSlWjD ff DU TV CUES P MANEHLES 

* -OWTfcWUS P 1 AAH 3 HIRCED LID 

+ SAFETY LOCK AAU& 



only 



RETAIL »309« 

$14900 



4 DRAWER STAND 



8 H.P. ► IDH WATT 

DONTTNtlEHJS POWER 
■ MOQ4Q VOLT PUPlEa: 
RECEPTACLES 
* CIRCUIT BREAKER 
PKFECFED 

- CDtavCwEltf 

ELiAPWIfK? Ml^CK E 



I - FOUR LARGE DEEP DRAWERS 
■ tlfPA BULK STORAGE CO40WRTHEMT 
* EATEMTP) LOCK W & IRAAMGihkENT 
* DOUBLE WALLED DON ST RUCTION 

- Ull BUAtti Casters w-biukes 



STANDARD FEATURES 
ON BOTH GENERATORS 

■ Pnarr hr FvmKfi. Sump Pumpm, ApfHlwncai. TmKl 

Pvmt * 14 - - |To Rid * 4 ) Witte] 

■ Nillcrrpxlr Scr«rc* — 1 yr. Limited W*rnn1> 

- * Cycle Brtggi A- Slnttwi Engtn* 

► AC pm) OC ClPDUlfc (*t* 

■ P|m«fei QuiMy. FtttttY N»p ■ 

Ifl U.S A 



only 



RETAIL ■419 M 

$19900 



SAVE e 5Q MORE 

by ordering RETAIL 'ree™ 

CHEST & STAND $ 4 ( 10(10 
COMBINATION only r 4 JO 



STANDARD FEATURES 
OH BOTH CABINET S 



044lfl«i*a Tar Uw PfPlfrHJdFlal 
heevy QuHillly Sl*dl 

w*w*d u-ni&ody 

ComlnKlton 

*4ultl-tP|1 R#d B*H*a 
Enamel Flnbph 



Full L*ng4Fi Finger 
Tip Dnwir Full! 
HHlftl Engln#pr1ftfl| 
& Design 
FfeclPVy New— 

1 rn U S A 



TOLL FREE 1-800-334-5999 • IN ILLINOIS (312) 451-7550 CALL 24 H0URS-7 DAYS 

VISA * MASTERCARD * AMERICAN EXPRESS ■ SHIPPtD FAEWHT tOLLECt UL RESIDENT^ JU» 7* SUES 1M 



HITECH I 

■SALES. LTP, , l| 



P.O. BOX 1557 • BENSENVILLE, ILLINOIS 60106 



I ncorporating ih* Ifllttf 
Kieiififk advances in 
^ghl&e-RHRNg and miao- 
procewor lethnology, 

A.KU -MEASURE will 
n^vpMIpnin the wtryt 
in whith maps and 
chart* ore urc*f and graphs 
and Pechnical drawings are 
produced. 

N&w, millions ol outdoor 
fnthusja^ts - backpfldcira , 
hik F r 5j ^qrclis^Kiilgalpuqftg 
vmiEitionETS - who rareh travel 
fRgt^trpl^t and narrow paThT 
can mafce important route and 
time calqjlalwm. simply on d 
□couratety 

Hdh I m 1 praltiilpnaU in the 
■ Mjjt arts, en g ineerin g and 
arefeterfure . ACfU-WEASURF™ 
otters occurncy and prog ram - 
maWIHy tound b&w only in tot 
pensive scientific instruments. 

To #rt*f ywr KOHUAHIRE^ 

CALL TOIL FREE 800-872-8787, ext. 190 

w wnd □ t*mk or nMinfy hr ju?J- (4*40 [odd &% 
iii.f.ji CA deiwflfYl W* wll jwt rfl lUpptag m4 

k — ^l i| ri w*y* i .S sHff hbCw n MIS. 



B«fortth« tru of the mti* 
grated dreuil, length, and dii- 
lonxe cakuloiiOns wer* mode 
uvngpratr-adarSh bulky rvltr* 
w mKhanlcal gnr-dFTwn 
map mwsurerrTadDy Arism 
InstfwmertH- new AtOJ-hlfASUftf^ 
porlarmi oil mtoiurinq and 
mnvevtiitg fundioni with pre - 
dsian. plus offering yag a 
unique com pater capability. 

Far a hrte4 in trod U dory peri- 
od, you con order this light- 
weight precisian measuring 
iinstnjfTwnf direct from flw man- 
ulactorer. lacJodod i» a 30 doy 
fTioney-badi guarantee and 
a one fear warranty 



BmI— h iPtfrii Be 
■■hi — wttk nitumtv af 
±0.01 Inch. 

■ Clffiftftl HiVIfflHI ffl 
i d — khu tii M rang* af 
nimvftM f yrtm m4 

■(dn |M<i-t(iitlmftn 

+ f**i ->ni«t*n-4«iu > 



INSTRUMENTS 
ma UNION ST . WPT C., SAN HiAM CISCO. CA 94123 



NEW! 

Precision 

Electronic 

Measuring 

System. 



rs? 
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AT&T PHONE 
ANSWERING 
SYSTEM 




* Genuine Self Product! 

* Stores Up To 30 Calls! 

* Clear, Crisp Synthesized Voice 
Responds 7b Your Callers and 
Id You! 

* 2-Button Emergency Dialing! 

* Remote Access Without Clumsy 
Remote Beeper! 

kT&T P-K-ill Armenian d&up4?t»d 1b*f |TOd Wl td p*OVH» 
n& cuslom&rs wrtr ihe uihrn^ie cait Awmring a^d 
fflflW tySlinn. But Ml Ball' wmi lbn?w) In 
cperahgns As a a&buH. you can get thia rirai daaa 
pnxtucf a £H*» FAP BELOW DEALER COST! 



Factory Now! 

• Factory Perfect* 



ftiaftWrifl $hpn 01 A fra4ll!wil An*W6flftfl 
flwvtoal 

Vbub to pay hi#idrad5 a nxmlh to have a a^^ce 
answjs? your phona ana- houti riieasages as rambiy 
afHf prafatswnfllly a? ih* unrl dfcWE 1 
Stem Up lb SO trnportinl Phtm* NuiritM-ri I 
SiTiply d^ 1 <he name Ol the you niKid to call 

ifd thit ftyMom dials Hhfltr nufnft^r instantly' 

Euy ACCHt Rfin-.Dtu! 

AD you dp u jI ytxir snc-unty code an any TbuchTona 
phone and you reineve yo uf unsasagts No need leu 
be*p^4ype rtrnpte oml^ Pigs 1h* Mistreated 
■yrtfwsuwf vohio re port* Bto tiiF>e and dale ri aach 
call! 



P+oyijim in nurnfrars lor po-itri. nrR. amtv4nc&. fjbr. 
Then . with Bv touch q t a button, a pra-mcwdri “h«b' 

mass ape » au tom* beat !y cartednn to tfia apprcipfiait? 
rescue ■gongy 

C*wk&jlT?ww Other Fine Ruaiira- M FG UST 



$ 



• Cell Scraenlng S29ft9S 

• Cell Forward 
Announcement 

* Last Humber Redial 

* Ea*yTo-Prograin 

* Intercom 

* Hold 

• Long Distance Hold 

• And Much Mo-rtf 

for faster service 

CALL TOLL FREE 

1-800-328-5727 
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JHEfi ./ 

dTm AR* 7 n tTrN 4T \OH At, l"c\ 

tT\4 Brcn*fen MlnnueaM. MN ££443 

CtrpQ'iis gnc*i ■ ! hi?| -540-N^ 

Sm4 iQirii-lrlyl AT£ T kf^if S P s|p-n|s| *- SfiB ta 

LS* n^ppina iwKSngli nMNuaM tm u* 

NAME _ _ _ 



ADDRESS , 

Cl TV. SWE, ZJP 

PH T^ChecK. M.iT - Q VISA □ ftti^lprCprd 

CARD NO- 

EXPIRATION DATE 

SIGNATURE 



Order Item Mg. & M^-inaOE-5 




WOODWORKER’S 
CATALOG i 



Tliere are over 3,000 
money saving reasons 
wtvy woodworkers rely 
on Constant! ne. 

' %&& 

3.'30D *DGdMjit items - la ^clp yuu 0u d-P^iQfe Ftopam 
REfflish! 200 drTler^nl woq 4$ 1M veneers L J&) 

plans ubmet hiidw-rire yfi ^mw-Tb Boc-.> lia 

Laming tools jnd BHSfite inlay designs ard Ip? 5 
more lui Ohe-Srop Ri^r Price Shappruj a-'Nigyi 
hr/ne 1 

1 16 Page C ate 10 g - OMy 51 .00 

CONSTANTINE Ear let? 

20&1 0 Easlehofiter Road, Bronx, NY 1Q36I 




BASEMENT T 

FLESHES IP TO Sf w(r 0 s 

No Digging Up- Flson 
Insist II YonratiK - 
Wilt MtPherj&tr, 

0Dj( 1S133 





Va Lb. 

can wateflass 



HA NDC LEANER 

To: National Products Survey 

1 702 W Camel back Rd 
P+ioeoiA. AZ B&Q15 
Enclose $2.00 Postage & Handling 




$$ CUT ELECTRIC BILL $$ 

30-50% 

For blue priit send S1Q. 
to: WATT CHANGER CO. 

191G Doris Dr. 

Benton, AR 7201 5 




TCXXTKH 

30-Piece 
Screwdriver 
Bit Set 

Virtually every bit 
youll ever need! 




-'■'M l!H<Fc lUEli -'l" ■: 1lA |; I 
-T.:ou. tin, r. F 1 1 L MT3 .. *-?:*( * ^S,T= 
p U*TlC ’iTj^ASE taw 



-Ml SHi 

- 1 -iCTiTR'JCl-iULE AC F TATI 



'i ^ ■ 1= ■ : '.M. -L I R I Tf L 1 • ■ AM I T f .. ,1 | L . hL [ 



^fEU.lL I M-HE'D'Jl TOK-T PFlLE i -1. '.Si P'vo. 
yl.j"> -J’F- 1‘Jl. J||J r 'J3-! 

^L-nl In ^uM nr nr-, ,^rdi r i u A l.lrv^ j 

191 TUX LtC. ■ 1 ^ ** H " i ^ ST., i- n lei i l g f it f 

■L P-L-n ^ LA IU H.#. 17511 -- - 

%ENl k > IS,i 



I3S 



POPULAR MECHANICS • DECEMBER im 




HINTS 

FROM 

READERS 



Picture frame repair 

Repair decorative picture frames, as 
well as other intricate wood moldings, 
pottery and ceramic ware, with a mod- 
eling materia! that can be baked hard in 
a kitchen oven. The material is Bold 
under the name Hculpey or Poly form — 
the same product, but with different 
packaging. Soften the material by 
kneading, then mold it like modeling 
day using simple tools or kitchen uten- 
sils , Rake it at 325* for about 20 minutes 
until hard Its maker claims it's nontox- 
ic and won't shrink or crack in baking. 
It can be sanded, drilled or carved after 
hardening. The hardened repair patch 
is glued in place, then painted to match 
the surrounding surface. Sculpey and 
Polyform art sold at art and hobby 
supply stores in 2- and £-pound boxes 
for about $6 and $22 respectively. For 
more information, write Polyfomi 
Products Co,, 9420 West Byron St. „ 
Shlller Park, IL601?tk— Dong Eixma * i 




I Frame has damaged area of molding. 




2 Mold | right} Is shaped from undamaged 
area, then baked. Patch [left) Is pressed 
Into mold, removed, trimmed and baked. 




3 After patch has been baked and glued 
J« place, the frame Is spray-painted, 







Send your name and 
check or money oide* 

POPULAR MECHANICS. Mail to: 
Popular Mechanics,. Box 1014 Radio 
City Station, New York, M.Y, 10101 



FURNITURE 
AND CRAFTS 



Bam/Garden Shed Ow well -deigned yard 
building provides handsome storage for 
yard WKTrhr hand tools, power *N|uipmi:nt, 
garden ing supplies and a gardening center 
For the whole fa mjly. 1l also has an upstair 
Loft ! Dim : 12 * 1ft it. Plans. instruction man- 
ual & material Jisr. (1 plan: PL-127H— S3C].S0> 
(2 plans: PL-I27SA-$1?.50) 



For Nostalgia fluffs^ A Roll Top Desk You 
Car Build Back in the era or the trolley ear 
and Mode I -T. the roll top desk was popular 
in bush hurtic ansi njffkt* today iYx a chvr 
ished antique. Build one yourself in fine 
cherry and you can own and take great pride 
in this charming heirloom. You build it as 
two separate umts, a hast 1 ^ind a roll top. 
Plans and material list are included. 

(rL-1736 — $5-95) 




SHARP* CANISTER 
VACUUM CLEANER 

• Compact Canister with Beater 
Bar Brush! 

• Powerful, Quiet SCO Watt Motor. 

• Built-In Muffler Cuts Noise. 

Discontinued model is LOW liquidation 
priced? The rotating lurbine Dealer bar 
br ush |11 W W) powers din caul of carpets 
and from bare floors Mo bags to buy 
because it has a reusable dust cartridge! 
Alarm sounds when cartrrdge jg fuU Attach- 
ment! Include: G-H flexible SL-Cfjdn hose 
with on /off control and elbow extension for 
edge /corner cleaning,, crevice tool, round 
brush, and upholstery nozzle. Retractable 
17-fi cord. Easy-roll wheels and from 
easier. £i*e: 9" H * lStT W x *\m" □. U.L 
listed. Model EC- 7310. One- Year Limited 
Factory Warranty on Parts and Labor, 

Mir. List . . , . . * 199.95 
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Toll-Free: 1-800-328-0609 

Sain- DkiLaide l^r -*1 c[)*i!iguwi Art hApK* >4 

tpfiiju candihom Pleaic can or write bo inquire 



3£ND TO: Ham H- 1442 

C.O.H.B. Direct Markeimg Corp 

MO? Xmlum Lint N/MlnflMEwii, MN S$44i-44$i 

Bend.... Vac uum[*] tetfi H-1S42-?D5£-5«3 M SS9 
pUP k* iJiippinsa. handling) ^Minr**rffl HfeKterifc, 

add 6%*ale*u*. So try. no Coo eraser*:. 
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